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SAFE CONDUCT OF THE PATIENT THROUGH CARDIAC SURGERY* 


With Special Reference to Diseases of the Mitral and Aortic Valves 


A FTER decades of sporadic though brilliant at- 
tempts at cardiac surgery intense activity in this 
field in the past eight years has resulted in a vast 
new area of surgical accomplishment. These ad- 
vances could only have been made against the back- 
ground of knowledge of anesthesia and respiratory 
physiology gained during the development of thoracic 
surgery since the early 1930’s. In similar fashion the 
early efforts in the cardiac field were directed toward 
devising technics for safe operation within the cardiac 
chambers and the elucidation of the physiologic prin- 
ciples necessary for survival during the immediate 
operative period. It is not presumed that the last 
technical advance has, in any sense of the word, been 
made in this rapidly expanding field. -However, in 
the correction of mitral and pulmonic stenosis and 
perhaps also in aortic stenosis, mitral insufficiency and 
defects of the atrial septum the technics have become 
sufficiently stabilized to demand corresponding atten- 
tion to care of the patient before and after operation. 
Herein lies the opportunity for improvement in mor- 
tality and rehabilitation rates. 

The principles presented here are based on exten- 
sive experience with patients undergoing cardiac sur- 


gery over the past seven years, Valvuloplasty for the 


correction of mitral stenosis has been the commonest 
procedure, and our comments are pertinent to this 
“operation in particular. However, the care of pa- 
tients undergoing other types of intracardiac surgery 
is also considered. The diagnosis and selection of pa- 
tients is not within the province of this presentation, 
which is concerned only with the management of 
the properly selected patient. It should be empha- 
sized that this must be a team project shared by the 
surgeon with the cardiologist and anesthesiologist, 
each of whom will be called on to make important 
contributions. 
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PREOPERATIVE PREPARATION 
Digitalis 


The goal in the immediate preoperative period is 
to bring the patient into the best possible state of 
cardiac compensation. If congestive heart failure or 
atrial fibrillation has occurred he will undoubtedly 
be receiving digitalis; the proper regulation of this 
medication is of first importance. In our experience 
over-digitalization has been far more common than 
insufficient dosage, particularly when one of the re- 
fined and potent forms of digitalis (predominantly 
digitoxin) has been employed, for with these agents 
the warning symptoms of gastrointestinal disturbance 
that characterize digitalis-leaf toxicity may be absent. 
In their place, direct myocardial toxicity is the first 
evidence of overdosage with the purified preparations 
and is manifested by ventricular extrasystoles, im- 
paired atrioventricular conduction or alterations in 
the pacemaker. These warnings of myocardial ir- 
ritability must be heeded if the surgeon wishes to 
avoid dangerous arrhythmia at the time of opera- 
tion. When overdosage is present digitalis should be 
omitted until the signs of toxicity disappear and then 
resumed at a lower dosage level. In addition, since 
hypokalemia potentiates the toxic properties of digi- 
talis, the administration of potassium chleride in 
doses of approximately 3.0 gm. a day is indicated in 
this situation’ even though the serum level is within 
normal limits. The balance studies? discussed below 
have demonstrated a consistent depletion of body 
stores of potassium in patients with congestive heart 
failure who have undergone repeated diureses. The 
supplemental potassium, however, must be withheld 
the day before operation so that the patient does not 
face the usual postoperative oliguria with an excess 
of potassium. 

It is usually best to maintain the patient with the 
form of digitalis that he has been receiving. The dose 
is regulated so that the apical rate is consistently in 
the range of 80 to 90 per minute. Furthermore, it 
has been our custom to digitalize all patients who are 
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to undergo a valvuloplasty even though it has not 
previously been required and normal sinus rhythm is 
present; if atrial fibrillation occurs after operation 
its control can be more rapidly effected when there is 
a basic state of digitalization. In addition the direct 
cardiotonic effect of this drug may protect against 
congestive heart failure during the period when the 
left ventricle is becoming adjusted to the increased 
volume of blood that it is called on to pump after 
a satisfactory opening of the stenotic mitral valve. 
These same considerations apply to patients about to 
undergo pericardiectomy and operations for mitral in- 
sufficiency and those on the aortic valve, but prob- 
ably not to patients subjected to great-vessel surgery 
such as the shunt operations for tetralogy of Fallot, 
interruption of the patent ductus arteriosus and ex- 
cision of a coarctation of the aorta (unless there is 
evidence of congestive heart failure) . 


Quinidine and Procaine Amide 


The routine prophylactic use of quinidine or pro- 
caine (either the amide or the hydrochloride) before 
or during operation is contraindicated because of the 
obvious undesirability of depressing the myocardium. 
Hearts depressed by such drugs go into arrest more 
frequently. If irritability appears and persists during 
operation, these agents can always be given into a 
vein or directly into the heart, as discussed below. 


Electrolyte Balance 


The balance studies of Wilson et al.? have clarified 
many of the problems of electrolyte balance encoun- 
tered in patients with mitral stenosis before and after 
surgery. These authors have identified two funda- 
mental types of electrolyte pattern preoperatively in 
the cardiac patient. The majority of patients studied 
had normal or high stores of sodium in the body, as 
demonstrated by isotope dilution and total balance 
technics and serum sodium values in the normal range. 
In addition the total body water was almost in- 
variably increased. 

A few patients — generally those who have vn 
in severe congestive heart failure requiring prolonged 
sodium restriction and vigorous mercurial diuresis — 
constitute the other group manifesting an actual de- 
pletion of sodium stores. The implications of these 
two patterns in the postoperative electrolyte response 
are detailed below. Only rarely have low serum sodium 
values been encountered preoperatively, and then 
only in the desperately ill patients. 

Before these detailed studies were available the 
finding of a preoperative serum sodium value in the 
range of 118 to 125 milliequiv. per liter was inter- 
preted as a sign of impending death, Indeed, such 
patients almost invariably died within a week despite 
the most careful medical management. 

The preoperative finding of hyponatremia con- 


tinues to be regarded as a particularly ominous sign. 
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However, since the balance studies have become avail- 
able, progressive preoperative hyponatremia has been. 
reversed in a few cases, and some patients have been 
brought to and through the successful correction of 
their valvular lesions. 

The management of this electrolyte problem con- 
sists of continued salt restriction, limitation of fluid 
to 1000 to 1500 cc. a day to avoid serum dilution (as 
discussed below) and daily weighing of the patient 
— a most important step. The urinary sodium con- 
centration should also be measured. If it is elevated 
to more than 30 milliequiv. per liter an unregulated 
salt loss through the kidneys exists. This is a rare situ- 
ation but one demanding special steps in treatment. 
Details of this management are presented by Moore.* 
If the urinary sodium, however, is below 25 milliequiv. 
per liter, with a low serum sodium (and in the ab- 
sence of intravenous sodium infusion during collection 
of the specimen), conservation by the renal tubules 
may be considered normal. 

In the vast majority of patients showing preopera- 
tive hyponatremia attempts to correct the situation 
by oral or intravenous infusion of saline solution have 
been futile. In most of these cases, in fact, high total 
exchangeable sodium values have been found. It is 
obviously undesirable to load the circulation further, 
thereby aggravating the congestive heart failure that 
is almost always present. In the presence of periph- 
eral edema a high total exchangeable sodium has 
invariably been found; in these cases the administra- 
tion of sodium is specifically contraindicated. 

Ideally, the total exchangeable sodium should be 
measured to elucidate these problems, but this is 
rarely possible in practice: However, some general 
rules of thumb can be applied. Thus, if the patient 
with hyponatremia preoperatively has not responded 
to the regimen discussed above despite fluid restriction, 
if he is not gaining weight, if renal salt conservation is 
normal and if there is a possibility of sodium depletion 
because of vigorous salt restriction and diuresis a 
single test dose of 250 cc. of 3 per cent sodium chloride 
should be given. The body weight and serum sodium 
concentration are followed closely for seventy-two 
hours, If the concentration rises and he does not gai 
weight or form new edema a true sodium deficiency 
may have been present. Under such circumstances 
a few days of oral sodium supplementation with con- 
tinued fluid restriction may produce further improve- 
ment. Any repetition of such an intravenous dose 
preoperatively, however, is dangerous. 

In general, it is preferable to delay operation until 
the serum sodium level reaches 130 milliequiv. per 
liter or above. It should be noted that the administra- 
tion of cortisone in this situation has not been found 
effective. 

As a corollary to the above discussion it appears 
that the routine administration of saline solution to 
all patients about to undergo cardiac surgery, as re- 
cently advocated*® to avoid postoperative hypona- 
tremia, is unwise. Indeed, it may be disastrous in 
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the patient with Group 4 cardiac disease® whose cir- 
culatory balance verges on complete disintegration. 


Diuretics 


In the preparation of the cardiac patient for op- 
eration the judicious use of diuresis is of utmost im- 
portance. The patient should be brought down to a 
minimum weight, with the smallest possible amount 
of excess fluid, at a time when the body with its de- 
ranged circulatory apparatus faces the acute stresses 
of the operative procedure. Even patients with no 
obvious edema are given a dose of 1 cc. of Mercu- 
hydrin early in the preoperative period. The studies 
of Wilson and his associates? have repeatedly demon- 
strated a high total body water even in the absence 
of gross edema; furthermore, the diuretic response 
of many nonedematous cardiac patients justifies this 
step. Because the diuresis often leaves the patient 
fatigued on the following day, the diuretic should be 
given at least forty-eight hours before operation. 

In choosing the diuretic program, one should de- 
termine how often the patient has required such 
agents before hospitalization, in what dose and by 
which agent. A history of untoward reactions to Mer- 
cuhydrin may dictate the use of another agent (such 
as Thiomerin or Salyrgan). Generally speaking, how- 
ever, the alleged intolerance is not confirmed, al- 
though a test dose is proper. The patient who has 
had ill effects in the past does not necessarily have 
them again under conditions of rest, digitalis regula- 
tion and chloride manipulation. 

If the patient has a marked response to the first 
dose of the mercurial diuretic it should be repeated 
at intervals of forty-eight to seventy-two hours until 
the “optimal dry weight” has been reached. Several 
conditions may explain a lack of response to 1 cc. of 
Mercuhydrin: the patient may be in a satisfactory 
state of compensation and not have occult edema; 
the serum chlorides may be low, necessitating am- 
monium chloride in doses of 6 to 8 gm. a day for 
several days before the mercurial diuretic is repeated 
or a 2-cc. dose may be indicated. In a certain num- 
ber of patients, chiefly those in the Group 4 classifica- 
_tion of mitral stenosis (the preterminal)* and in those 
with constrictive pericarditis, edema, ascites and hep- 
atomegaly may persist despite all the measures out- 
lined above. In such cases when one is satisfied that 
the end .point in weight reduction has been reached, 
the operation will have to be undertaken in a com- 
promise state of compensation. Indeed, the presence 
of refractory congestive heart failure is the principal 
criterion for classifying a case in Group 4. 

Lusk et al." have demonstrated an increase in so- 
dium excretion in normal subjects after oral saline 
ingestion when the legs were compressed with elastic 
stockings. It may be that elastic stockings will aug- 
ment mercurial diuresis, Furthermore, such stockings 
are routinely used to prevent stagnation in the deep 
venous system. Potentiation of diuresis may also be 
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obtained by the administration of aminophylline (0.25 
to 0.5 gm.) by vein half an hour after the mercurial 
diuretic. 


Low-Salt Diet 


Most patients who have had evidence of conges- 
tive heart failure will have been placed on a low- 
salt diet (200 mg. of sodium) at some time before 
hospital admission, but if this has not been done, it 
obviously should be instituted as an adjunct to the 
measures discussed above in the preoperative petiod, 
with the sole exception previously mentioned. 


Liver Damage 


The frequency of congestive hepatomegaly and 
marked fatty infiltration of the liver in patients with 
Group 4 disease who have come to autopsy has been 
impressive. This observation, together with the fre- 
quent finding of jaundice and increased serum bili- 
rubin before and after operation in patients with 
irreversible congestive heart failure, suggests that 
measures should be undertaken to improve the con- 
dition of the liver so far as possible. For this reason, 
in patients who have definite enlargement of the liver, 
operation has been delayed for at least a week or ten 
days for rest and preparation. The liver profile of 
bilirubin, total protein and albumin-globulin ratio, 
prothrombin time and thymol turbidity is obtained 
to document the clinical impression of a liver. dis- 
turbance. These patients are placed on a high-carbo- 
hydrate, low-fat diet, with vitamin B supplements in 
addition to choline, methionine, inositol and folic acid. 
Granted that this is empirical polypharmacy, the 
clinical impression is that this period of preparation 
has significantly reduced the liver complications in the 
postoperative period. Such steps are particularly i im- 
portant in patients with long-standing constrictive 
pericarditis as well as for those with chronic conges- 
tive heart failure of other etiology. 

Obviously, a patient who has been on long-term 
Dicumarol therapy for arterial embolism should be 
taken off the drug and the prothrombin time allowed 
to return to normal before any operative procedure 
is contemplated. Vitamin K is administered for any 
abnormally prolonged prothrombin time not trace- 
able to anticoagulant therapy. 


Antibiotics 


Forty-eight hours before operation parenteral in- 
jection of penicillin is begun. This is supplemented 
by aerosol penicillin and streptomycin in patients with 
mitral stenosis in whom chronic pulmonary suppura- 
tion is present. 


Hematocrit 

In congenital cyanotic heart disease with increased 
hematocrit experience has shown that the preopera- 
tive dehydration the night before the procedure is to 


48 THE NEW ENGLAND JOURNAL OF MEDICINE 


be avoided because of the danger of cerebral throm- 
bosis. This should be taken into account when one 
is writing the preoperative orders for such patients. 
Evidence is accumulating® that the optimal balance 
between oxygen transport and blood viscosity is found 
when the hematocrit is below 80 per cent for infants, 
70 per cent for children and 60 per cent for young 
adults. Phlebotomy may therefore be considered if 
the hematocrit exceeds these values, particularly if 
the patient is having cerebral symptoms that may be 
premonitory of a cerebral thrombosis. 


Rheumatic Activity 


In general, whenever there is evidence of signifi- 
cant valvular obstruction, its relief is indicated despite 
the suspicion of active rheumatic carditis, Sedimen- 
tation rates, antistreptolysin titers and low-grade feb- 
rile courses have all proved to be unreliable indexes 
of rheumatic activity. Dramatic improvement al- 
most invariably follows the relief of significant mitral 
stenosis even in cases in which the evidence is very 
suggestive of active carditis. In addition the rheu- 
matic process may well be benefited by valvuloplasty 
since the recurring cycle of pulmonary edema and in- 
fection is broken. In more than 700 cardiac opera- 
tions in patients with rheumatic heart disease there 
have been only 3 overt cases of reactivation of rheu- 
matic carditis in the immediate postoperative period. 
Furthermore, in the same number of patients, few 
have experienced subsequent significant attacks of 
acute rheumatic fever. 

In 1 dramatic case prolonged cortisone therapy 
converted a patient who seemed hopelessly ill into a 
reasonable risk, allowing a successful valvuloplasty 
to be performed, with eventual complete rehabilita- 
tion. However, in general, such therapy has been 
quite disappointing. 


Subacute Bacterial Endocarditis 


The question of subacute bacterial endocarditis is 
often raised in patients with mitral stenosis combined 
with a low-grade fever, but only on rare occasions 
has the diagnosis been proved. A significant number 
of patients with subacute bacterial endocarditis have 
undergone successful, uncomplicated valvuloplasty 
within several weeks of control of the blood-stream 
infection. In a particularly remarkable case a val- 
vuloplasty was performed during an episode of sub- 
acute bacterial endocarditis that became apparent 
only when the preoperative blood cultures grew out 
organisms during the postoperative period. The usual 
routine prophylactic antibiotics apparently controlled 
and later sterilized the infection in this case and there 
were no complications. Although operation would 
not knowingly be undertaken in the face of such an 
infection the mere existence of a low-grade fever 
preoperatively should not delay surgical correction in 
the patient obviously needing it. Most of these fevers 
disappear after the stenosis is relieved and are pre- 
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sumed to be due to a low-grade pulmonary infection 
kept alive by the coexistence of subclinical pulmo-.. 
nary edema. 


Hyperthyroidism 


The third condition (with rheumatic activity and 
subacute bacterial endocarditis) in the triad of com- 
plications of mitral stenosis, often suspected preop- 
eratively but seldom proved, is hyperthyroidism. Many 
patients in congestive heart failure have intolerance 
to heat, weight loss, anxiety, tachycardia and exces- 
sive sweating. Only in extremely rare cases have we 
found unequivocal hyperthyroidism. If present, it 
should obviously be treated, but its coexistence with 
obvious valvular disease has been rare indeed in this 
series, 

OPERATIVE MANAGEMENT 


The general mental attitude of patients facing a 
cardiac operation cannot be overemphasized. They 
should approach the procedure with confidence and 
expectation of success. This is best accomplished by 
kindness and warmth on the part of the physicians 
and nurses in attendance. In addition the patient’s 
apprehensions are often allayed if he talks with others 
who are convalescing from a successful operation. 


Tachycardia 


A consistent plan of procedure on the day of op- 
eration is of utmost importance in the successful 
handling of a patient with mitral stenosis. Tachy- 
cardia must be avoided; it is particularly damaging 
to the patient with obstruction of the mitral valve 
in at least three ways: the precarious cardiac out- 
put may be further compromised when ventricular 
filling time in diastole is shortened; increased pulse 
rate accentuates the volume per minute of any re- 
gurgitation that may exist; and, finally, the tendency 
to or extent of pulmonary edema is increased as the 
competent right ventricle augments the volume of 
blood in the lungs. This vicious circle is completed 
by the resulting anoxia, which leads to peripheral 
vasodilatation and further depresses the blood pres- 
sure. For these reasons excitement is kept at a mini- 
mum, sedation is given in ample dosage, and atropine 
and scopolamine, which block vagal effects, are 
avoided. 


Anesthesia 


Anesthesia for any cardiac patient, but for the pa- 
tient with mitral stenosis in particular, demands the 
utmost skill and a thorough understanding of the 
physiologic, pathologic and pharmacologic factors in- 
volved. Nothing can be more damaging to the car- 
diac patient than a rough induction. Pentothal (100 
to 200 mg.) is given intravenously followed by nitrous 
oxide, oxygen and ether, with curare for intubation. 
It is vital that a minimum of anesthetic agent be used; 


there has been ample evidence that cardiac arrest 
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in diastole results when more than minimal amounts 
. are given. A total volume of 15 to 30 cc. of ether 
is almost never exceeded during the hour to hour and 
a half of operation. On such a regimen the patient 
responds as the skin stitches are placed. The use of 
cyclopropane has been discontinued because of its 
tendency to increase cardiac irritability. 

No feature of the anesthetic management of the 
cardiac patient is more important than ventilation, 
not only to afford maximal oxygenation of the myo- 
cardium but also to avoid hypercapnia, with its at- 
tendant potentiation of ventricular irritability. Re- 
cent studies indicate that this can be achieved most 
reliably by the use of the mechanical assistor de- 
veloped by Maloney, Derrick and Whittenberger.® 
This, in essence, consists of a demand valve that 
gives supplemental inspiratory pressure when cycled 
by the patient; it allows complete emptying of the 
lung at atmospheric pressure in expiration. In addi- 
tion, just before the intracardiac maneuver, the lung 
is re-expanded, and a period of hyperventilation 
allowed. 

If the patient’s cardiac rate (determined by the 
electrocardiogram) is still elevated after the excite- 
ment phase of induction has passed, an intravenous in- 
jection of prostigmine in doses of 0.25 mg. is given. 
| Slowing is generally obtained by potentiation of 

the decelerating action of the vagus. This agent 
should be repeated if no effect is noted within ten 
minutes. 


Hypotension 


The second major problem facing the anesthetist 
and surgeon during a cardiac operation is hypoten- 
sion. The peripheral vasodilatation incident to general 
anesthesia may cause severe hypotension or even the 
complete disappearance of detectable peripheral blood 
pressure. This may be the result of a low fixed out- 
put in valvular heart disease or constrictive pericar- 
ditis, or of myocardial inadequacy in other condi- 
tions. This undoubtedly contributes to tissue anoxia, 
and a serious and irreversible series of events may be 
initiated. In operations for, or in the presence of, 
coronary-artery disease hypotension may allow throm- 
bosis to occur in partially occluded vessels. In pa- 
tients with right-to-left shunts the fall in peripheral 
resistance may result in a lethal increase in the volume 
of shunt as the blood follows the most favorable 
pressure gradient. In all these cases the intravenous 
use of nor-epinephrine (1 or 2 mg. in 500 cc. of 5 
per cent glucose in water) or Neo-Synephrine (10 mg. 
in 500 cc. of 5 per cent glucose) is indicated. Since 
nor-epinephrine is rapidly destroyed in blood it is 
given into a vein other than the one receiving the 
transfusion. 


The control of tachycardia in patients with mitral | 


stenosis will also have a salutary effect on the blood 
pressure as outlined above. In certain selected cases 


in which bradycardia and hypotension appear the 
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judicious intravenous use of ephedrine (30 to 50 mg.) 
may be indicated. It should be reserved for this 
specific situation, however, because of the risk of its 
producing a dangerous degree of cardiac irritability 
when these special conditions do not prevail. 


Blood Replacement 


Admonitions to replace blood loss should not be 
necessary in the current era of ready availability of 
whole blood. The enlarged heart of chronic rheu- 
matic disease? and severe mitral stenosis, however, tol- 
erates hemorrhage so poorly that a minute-to-minute 
replacement is necessary. It is probable that sudden 
hemorrhage removes the stimulus for ventricular con- 
traction that is present in a well filled chamber. For 
this reason, in all procedures in which there may be 
massive hemorrhage (procedures through the wall of 
the left ventricle and the lucite baffle procedure for 
mitral insufficiency’®), an arterial transfusion is used 
so that adequate perfusion of the coronary vessels is 
assured. This procedure may also be useful in border- 
line cases of coronary insufficiency. 

The sponge-weight method for the determination 
of blood loss has demonstrated its value, but we find 
that we are generally correct in our replacement if 
we exceed the measured loss by at least about 500 cc. 
Our early fears of overtransfusing the cardiac pa- 
tient have never proved a major problem with the 
rough yardstick of sponge weight. This is tempered 
with clinical judgment and the knowledge that di- 
minished blood volume is probably more injurious 
to the damaged myocardium than plethora, which 
can readily be corrected. Actually, there is probably 
a large area of relative safety between these two 
extremes. 

At times during operation blood replacement may 
lag behind loss, and the usual tendency is to pump 
it into the vein with a syringe. In cardiac patients 
with congestive hepatomegaly or cirrhosis the result- 
ing damage to red cells may release an amount of 


‘blood pigment that the liver is inadequate to metab- 


olize. As a result the patients become jaundiced 
postoperatively. To avoid this complication pressure 
transfusion is now carried out by compression of the 
plastic bag containing the blood." This technic has 
virtually eliminated postoperative jaundice. 


Cardiac Irritability 


The final major problems of the intraoperative 
phase are cardiac irritability, ventricular fibrillation 
and cardiac arrest. Experience with hundreds of pa- 
tients abundantly demonstrates that safety lies in 
prevention rather than treatment. This prevention is 
complex and begins with the selection of the patient. 
It includes his optimal medical preparation, the bol- 
stering of his confidence, proper premedication, im- 
peccable anesthetic induction, ample pulmonary ven- 
tilation and careful, rapid surgery. In addition, the 
use of local anesthetics on the intercostal nerves be- 
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fore the ribs are spread helps prevent neurogenic 
cardiac irregularities..* Hypotension, with its attend- 
ant myocardial ischemia, is corrected by control of 
tachycardia, vasoconstrictors and blood replacement 
intravenously or intra-arterially as indicated. 

Much cardiac irritability can be corrected pre- 
operatively by the regulation of digitalis dosage. Dur- 
ing operation runs of nodal or idioventricular rhythm, 
extrasystoles and atrial or ventricular tachycardia 
may appear when the pericardium is first opened and 
the heart handled. Many of these signs of irritability 
disappear as the heart adapts itself to this direct 
stimulation. Spontaneous acclimatization of the myo- 
cardium has given the erroneous impression in the 
past that procaine injected into the pericardial sac 
corrects irritability. Long ago the routine use of in- 
trapericardial procaine was abandoned, and with it 
much undesirable myocardial depression avoided. If 
irritability does not disappear spontaneously 75 to 
100 mg. of procaine amide (Pronestyl) may be given 
intravenously. Additional doses may be given after 
an interval of five to ten minutes if the abnormality 
is not corrected. 

Ventricular Fibrillation 

When ventricular tachycardia becomes ventricular 
fibrillation some method of bringing the heart into 
standstill and then initiating a co-ordinated beat is 
necessary. Unfortunately, no single technic or com- 
bination of technics affords completely reliable de- 
fibrillation. Our successful efforts have followed the 
intracardiac injection of procaine (10 cc. of 1 per 
cent solution) or potassium chloride*® (10 milliequiv. 
in 10 cc.) to produce standstill. This is followed by 
vigorous manual systole to maintain the circulation 
until an adequate heart beat is restored. Calcium 
chloride** (10 cc. of a 10 per cent solution) has proved 
to be the most reliable agent for reviving the ar- 
rested heart. Epinephrine (1.0 mg. in 10 cc. of saline 
solution) is also useful, although it appears to have a 
somewhat greater tendency to result in a recurrence 
of ventricular fibrillation. 

- During all these resuscitative efforts, intermittent 
cardiac compression (incorrectly referred to as “car- 
diac massage”) must be used to support the circula- 
tion and vigorous artificial respiration with 100 per 
cent oxygen through the endotracheal tube should be 
employed for oxygenation and removal of anesthetic 
agent and carbon dioxide. In addition compression 
of the descending aorta helps maintain the vital car- 
‘ diac and cerebral circulation. 

Electric shock undoubtedly has a place in cardiac 
defibrillation, but our experience in adult patients 
with acquired heart disease is not as convincing as 
that reported by others in children with congenital 
heart disease or in adults with normal hearts suffer- 
ing ventricular fibrillation during operations in some 
other region of the body. Electric defibrillation is 
employed only when the simple measures described 
above have failed, for we have not encountered a 
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single case in which the patient has survived defibrilla- 
tion by this means. ime 

This policy is based on laboratory as well as clini- 
cal experience. The Beck machine utilizing 110 volts 
and 1.5 amperes has not been satisfactory in this ex- 
perience. In the laboratory, however, on dogs of mod- 
erate size, 150 volts (3 or 4 amperes for 0.5 second) 
succeeds in stopping ventricular fibrillation. Yet de- 
fibrillation is not resuscitation, and approximately 50 
per cent of defibrillated hearts in dogs do not function 
adequately for survival despite epinephrine, calcium 
chloride, intermittent compression and other meas- 
ures. The explanation may lie in the fact that patho- 
logical study of these defibrillated hearts generally 
reveals some myocardial necrosis. It is conceivable 
that a machine that would deliver 1000 volts (5 or 
6 amperes for 1/100 to 1/500 of a second) might 
reduce the myocardial damage. An additional de- 
vice that may prove useful in cardiac arrest and 
ventricular fibrillation is the artificial pacemaker of 
Zoll'® although experience with it in the open chest 
is limited. 

The duration of ventricular fibrillation is of vital 
importance, for the longer it persists, the more dif- 
ficult its elimination. There are well documented 
cases in which transient fibrillation reverted spon- 
taneously to normal rhythm. Although we have suc- 
cessfully defibrillated, with subsequent survival, a sig- 
nificant number of hearts by pharmacologic means it 
must be emphasized that in the adult heart suffering 
from long-standing acquired disease, the appearance 
of ventricular fibrillation is a catastrophic and terminal 
event in the majority of cases. 

Probably fewer than 1 or 2 per cent of human 
hearts that have gone into persistent ventricular fibril- 
lation have been satisfactorily defibrillated with ulti- 
mate survival of the patient. Therefore, it is repeated 
that the best treatment for ventricular fibrillation is 
prevention. When all the preventive measures men- 
tioned are scrupulously practiced this serious problem 
seldom arises. 


Cardiac Arrest 


Uncomplicated cardiac arrest is a diflerent and 
simpler problem. By limitation of the dose of ether 
to 15 to 30 cc. for a procedure lasting an hour and a 
half and with improved technics for controlling hem- 
orrhage at the cardiotomy site, the incidence of car- 
diac arrest has been reduced to the vanishing point. 
If it does occur, however, simple measures are gen- | 
erally effective. The anesthetic agent is immediately 
washed out by hyperventilation with 100 per cent | 
oxygen, and gentle intermittent cardiac compression | 
is instituted. This alone frequently restores the beat. _ 
If actual arrest persists, however, 6 to 10 cc. of 10 
per cent calcium chloride is injected directly into the 
left ventricle and stroked into the coronary circula- 
tion. This may be repeated, or 1.0 cc. of epinephrine 
(1:1000 solution) diluted with 10 cc. of saline so- 
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lution may be used similarly. With this routine 
resuscitation and survival are the rule. This is in 
marked contrast to the situation in persistent ventric- 
ular fibrillation. 

If arrest occurs before a stenotic valve has been 
opened valvuloplasty is carried out as soon as pos- 
sible after the beat has been restored. If the arrest 
occurs during the intracardiac manipulation the beat 
is restored as outlined above, and the manipulation 
stopped until the heart has had a chance to recover. 
Success in this crisis has undoubtedly been favored 
by a rapid completion of the operation as soon as the 
valve has been opened. 

If cardiac arrest occurs when the chest is closed 
or in patients not under anesthesia one must consider 
an acute coronary occlusion, a pulmonary embolus 
and vagal arrest as etiologic agents. Under such cir- 
cumstances the trauma of opening the chest may rob 
the patient of his last chance for survival. Further- 
more, it must be borne in mind that an unobtainable 
pulse and blood pressure are not pathognomonic of 
cardiac arrest or ventricular fibrillation. This merely 
suggests “circulatory arrest. ” The electrocardiogram 
is useful in determining the actual state. Finally, if 
facilities for artificial ventilation with an endotracheal 
tube are not immediately available, the pneumothorax 
and open wound in the chest may present an insur- 
mountable burden to the patient. Stimulation of the 
heart through the intact chest wall by a needle will 
revive spontaneous beating in many hearts suffering 
from vagal arrest. Calcium chloride and epinephrine 
solutions may be injected in the appropriate dilu- 
tions. If the arrest is not corrected by these simple 
measures and overdosage of an anesthetic or drug can 
be definitely incriminated the chest and pericardium 
must be opened and manual systole instituted. With- 
out an accurate appraisal of the situation on clinical 

diographic grounds, however, and with- 
out equipment for artificial respiration with 100 per 
cent oxygen, a great deal of harm may be done by the 
indiscriminate use of open thoracotomy and man- 
ual systole. 

It has become too easy to excuse the violent act 
of emergency thoracotomy and manual systole by the 
estatement that there was “nothing to lost and 
“everything to ” In fact, far more often, a coup 
de grace 4s oan in a situation that should have 
been prevented, could better have been treated other- 
wise or did not exist in the first place. 


Embolization 


In valvular surgery on the left side of the heart one 
of the most important sources of morbidity and mor- 
tality is embolization. This may occur when clots 
are detached from the left atrium or when showers 
of calcific particles are loosened during the manipula- 
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tion of the mitral or aortic valve. For the former, 
vigorous flushing of the atrium before the finger is 
inserted and the introduction of a large-bore suction 
tip within the chamber will remove many friable clots 
from the blood stream. In addition it is our practice 
to interrupt the circulation to the brain in all pa- 
tients with mitral stenosis who are over the age of 
thirty-five, who are fibrillating or who have demon- 
strable calcium in their valves. This is also carried 
out in all operations for aortic stenosis because of the 
extremely high incidence of heavy, friable calcifica- 
tion in these cases. To this end rubber dam drains 
are passed about the right innominate, left common 
carotid and left subclavian vessels. The subclavian is 
also included because of a death due to an embolism 
of the basilar artery that occurred before the impor- 
tance of this route was appreciated. During the dan- 
gerous portions of the intracardiac maneuver the cir- 
culation to the brain is interrupted by kinking of 
these vessels at their origins. The period of occlusion 
should be limited to one minute if possible and should 
almost never exceed a minute and a half. If longer 
periods of protection are needed a rest period of sev- 
eral minutes for re-establishment of cerebral flow 
should be allowed before another period of inter- 
ruption, By this series of maneuvers the incidence 
of embolization has been significantly reduced but 
not entirely eliminated. Indeed, it appears unlikely 
that embolism during surgery will ever be entirely 
eliminated in patients with clotted atria and calci- 
fied valves. 


(To be concluded) 
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CHRONIC DISCOID LUPUS ERYTHEMATOSUS* 
Treatment with Daraprim and Chloroquine Diphosphate (Aralen) 
Mauray J. Tye, M.D.,f Bencex L. Scuirr, M.D.,f Sytvia F. Coins, M.D.,§ 
G. Rosert Baer, M.D.,]] anp Bernarp AppeEL, M.D.|| 


BOSTON, MASSACHUSETTS, AND PAWTUCKET, RHODE ISLAND 


Ney since chronic discoid lupus erythematosus 
was first described in 1828 by Biett, there have 
been innumerable reports of its treatment.’ Various 
methods have been advocated but none have proved 
successful in substantially significant numbers, and 
some have been associated with many severe toxic 
complications. 

The first effective use of quinacrine hydrochloride 
in the treatment of discoid lupus erythematosus by 
Prokoptchouk,' and later by Page* and others, opened 
a new realm of therapy. Most authors have found that 
about 60 per cent of the cases either clear completely 
or are greatly improved on this medication.”* The 
rationale of this drug has not been completely eluci- 
dated though many theories have been proposed as 
the mechanism of action.’® 

Quinacrine hydrochloride, however, has not been 
without many complications and toxic effects, and 
because of this fact the present study was undertaken. 
We first endeavored to see if another effective anti- 
malarial drug whose pharmacology and mode of ac- 
tion were entirely different from that of quinacrine 
hydrochloride could be found. Secondly, we sought 
a less toxic drug, which would be as successful ther- 
apeutically. Daraprim and chloroquine diphosphate 
were selected. Since this study was started, Goldman 
et al."? and Farber and Driver'* have reported small 
groups of cases treated with chloroquine diphosphate. 

Daraprim** (5-[p-chlorophenyl]-2:4-diamino-6- 
ethylpyrimidine) is one of the 2:4 diaminopyrimi- 
dines, all of which are competitive antagonists of 
folinic acids in the growth of Lactobacillus casei. After 
the demonstration of the high antimalarial activity 
of Daraprim by Rollo and the toxicity tests of Beer, 
the first doses of the drug and allied compounds were 
taken by Goodwin'*** and his colleagues in 1950-51. 
Initially, 50 to 100 mg. was taken, with no side ef- 
fects; then larger doses were used. Later clinical 
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trials in cases of quiescent human malaria were con- 
ducted by Coatney et al.’ in children five to ten 
years of age; subsequently, a field study by McGregor 
and Smith’* was conducted in Gambia in 1951 on 
subjects with active malaria, They found that the 
drug was a powerful destructive agent on dividing 
schizonts and had a lesser and inconstant effect on 
trophozoites. The blood was free of asexual parasites 
within seventy-two hours in all but 2 cases of Plas- 
modium falciparum infection, and within ninety-six 
hours in all cases of P. malariae infection. In the 
treatment of malaria Daraprim has not been as suc- 
cessful as chloroquine phosphate, but it has been used 
for suppressive and prophylactic purposes.?’ 


TREATMENT WITH DARAPRIM 


Five patients with chronic discoid lupus erythe- 
matosus, representing both sexes and ranging in age 
from thirty-six to forty-nine years, were treated with 
Daraprim for two or three months. Initial doses were 
25 mg. a week (as suggested for suppressive doses for 
malaria). The dose was then raised in two steps to 
25 mg. a day. Two patients were under treatment 
for two months, and 3 for three months. Weekly 
clinical and laboratory examinations were made to 
evaluate the responses of the skin lesions and any 
toxic effects of the drug used. No changes were seen 
in the skin lesions in 3 of the patients at any time 
during our evaluations, whereas in 2 there was slight 
improvement, with fading and regression at the edges 
of the lesions; however, both these patients soon re- 
lapsed, and there was little change in their total 
picture. After stopping Daraprim 4 patients were 
placed on chloroquine diphosphate and showed a 
dramatic response. 

Quinacrine hydrochloride (Atabrine), whose exact™ 
chemical name is 3-chloro-7, methoxy-9 (1-methyl-4- 
diethylaminobutyl ) acridine dihydrochloride di- 
hydrate, has a structural formula somewhat similar 


to that of chloroquine: 


Colores, which has the formula 7-chloro-4-(4- 


y ylbutylamino) quinoline, is mar- 
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Taste 1. Results of Chloroquine Therapy in 25 Cases. 


Patient Ace 
Schedule 1*#: 
J.w. 49 
A.McL. 40 
MW. 4 
S.G. 36 
D.K. 41 
F.F. 60 
O.J.B. 33 
M.G.B. 60 
A.D. 38 
AN. 55 
B.S. 29 
G.D. 40 
F.W. 50 
Schedule 2+ 
L.B. 32 
K.R. 


Sex Race Dustraisution Duration 
or DIsEase 


om 


<= 


= 


=< 


= 


or Lesions 


Nose & ears 


yr. 
2% 


Previous 
THERAPY 


Duration 

or CHLoro- 

QUINE TreEatT- 
MENT 


7 mo. 


7 mo. 


Untowarp 
REACTION 


None 


None 


REsutt 


recurrence 
after treatment stopped. 


53 
| 
F W Chest & af Daraprim 3 mo. | Complete clearing 
cheeks 
M W Cheek & 9 Gold, bismuth, | None Complete clearing of 
lips liver, arsenic, lesions, with slight 
isonicotinic recurrence after 1 wk. 
hydrazide & of cessation of treat- 
Daraprim ment; clearing after 
retreatment. 
M W_ Face 21 Bismuth, gold, | Headaches Great improvement 4 
3 tablets; ped 
carbon dioxi eadaches sto 
locally on 2 tablets. 
F W Scalp, face, 18 Bismuth, gold, 6 mo. N Im t ‘ 
arms, neck & liver, a 
chest 8 mycin t 
carton dioxide tions) 
penicillin, ACTH, 
isonicotinic hy- 
drazide & Dara- 4 
prim 
F WO ? None 6 mo. Dizziness & di- Great improvement™ : 
plopia & anor- 
exia on 2 tab- 
lets; cleared on 1 
tablet & 2 tab- 
lets alternated 
daily. 
M | Face ? ~~ Local medication 24 mo. None Complete clearing 
M Face, arms, 5 ‘*Pills” & 5 mo. Good improvement 
& neck 
M HH Face, scapula 20 Carbon dioxide, 5 mo. None Almost complete clearing 
& neck x-ray, gold etc., of lesions 
cortisone, PABA 
etc. 
F Face 4 Bismuth 1 mo. None Clearing of lesions 
Arms & chest i None 3 mo, None Gre&t improvement 
Face, scalp 8 Bismuth & 4 mo. None Great improvement 
& ears gold; vitamin Bis. ® 
Face & scaip || Bismuth & gold 3 mo. None Clearing of lesions 
Face & scalp 4 Carbon dioxide 5 mo. None Great improvement 
& local treatment 
MS Face & lip 8 Gold & mephenesin 2 mo. || Clearing of lesions; 
calcium stopped for 
7 mo., with no recur- 
rence. 
M WwW Scab, face 4 Gold & 7 wk. None Clearing of lesions in 4 
: & lip bismuth mo. ; treatment stopped. 
V.L. 53 M W_ Face 3 Carbon dioxide 7 wk. None Clearing of lesions; | 
M.F. 48 M W Nose 2 Gold 7 wk. None Clearing of lesions 
atl H.A. 49 F Ws Face & chest 24 Gold 7 wk. Nune Great improvement 
D.B. 43 M W_ Cheeks & 2% None 8 wk. None bas ‘ory of en ps of 
improved. 
B.M. 35 F Ws Face & arms 3 Topical applications 5 wk. None Great improvement i 
C.O. 60 M W Nose 4 Topical applica- 6 wk. None Clearing of lesions; 
tions treatment stopped. 
C.S. 31 M W Face 24% None 6 wk. None Clearing of lesions 
C.E. 38 M W _ Face & retroau- 6 Bistrimate 6 wk. None Clearing of lesions 
ricular areas 
C.s. 32 M W = Face & scalp 7 Rimifon & cortisone 7 wk. None Great improvement 
C.A. 55 M W Nose 14 None 7 wk. None Improvement 
C.J. 31 M W Face 5 Bismuth & carbon 6 wk. None Clearing of lesions 
dioxide 
*One tablet 4 times daily for 2 days, 1 tablet 3 times daily for 2 days & then 1 tablet twice daily. | 
¢One tablet 3 times daily for 2 wk., 1 tablet twice daily for 1 wk. & then 1 tablet daily as maintenance dose. 
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A B 


Ficure 1. Appearance of a Patient with Discoid Lupus Erythematosus before (A) and Appearance Two Months after (B) 
Treatment with Chloroquine Diphosphate Was Started. 


A B 


Fioure 2. Appearance of a Patient with Chronic Discoid Lupus Erythematosus of Four Years’ Duration before Treat- 
ment (A) and after (B) Treatment for Forty-Two Days Showing Clearing of Lesions, with Slight Residual Pigmentation. 


; 
a 
* 
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keted in the phosphate form under the trademark of 
Aralen phosphate tablets of 0.25 gm. (equivalent to 
0.15-gm. base). Chloroquine is deposited in the or- 
gans and tissues, being concentrated in the nucleated 
cells of the liver, spleen, kidneys and lung and also to 
a considerable extent in leukocytes. It is metabolized 
in the body, only a small part being found in excreta. 
The concentration of the drug in the body fluids gen- 
erally falls about 60 per cent a week after treatment 
has been discontinued."® 


TREATMENT WITH CHLOROQUINE 

Toxicologic studies on chloroquine have been done 
by Alving et al.,’° who gave it in doses of 500 mg. 
weekly for a year to 30 men, 2 of whom manifested 
eruptions similar to lichen planus after eight and 
twelve months. This eruption cleared on discon- 
tinuation of the drug and did not reappear on re- 
administration. Except for 1 case patients in whom 
these eruptions followed quinacrine therapy did not 
have exacerbations of the dermatitis on chloroquine 
therapy.”° Alving et al. kept 20 men on 0.3 gm. of 
chloroquine base daily for seventy-seven days and then 
on 0.5 gm. weekly for a year, and at the same time 
they treated another group with 0.5 gm. of chloroquine 
weekly for a year. They noted visual abnormalities, 
consisting of difficulty in changing focus quickly from 
a near to a far object, in half those on the daily dosage. 
The tests for visual acuity, power of monocular ac- 
commodation and diplopia failed to demonstrate ob- 
jective abnormalities. Electrocardiographic changes 
of concordant diminution of height of the T wave 
in some leads and bleaching of hair in blonds near 
the roots were noted. All these symptoms and signs 
cleared as the dosage was lowered. Headache and 
weight loss were noted in a few cases. 

Twenty-six patients with chronic discoid lupus 
erythematosus have been treated with chloroquine di- 
phosphate (Aralen) for periods of five weeks to seven 
months. Both sexes are represented, ranging in age 
from thirty-one to sixty years. One patient was a 
Negro; the rest were white. Two dosage schedules 
were used. On the first, 12 patients were treated with 
1 tablet, 0.25 gm. each, four times daily for two days, 
1 tablet three times daily for two days and then 1 
“tablet twice a day; the dosage was then dropped in 
some cases to | tablet daily as the lesions cleared or 
were greatly improved. The remaining 13 patients 
were given | tablet, 0.25 gm. each, three times a day 
for two weeks, 1 tablet twice a day for one week and 
then 1 tablet daily as a maintenance dose (Table 1). 

Complete blood counts were done weekly, as well 
as urinalyses, none of which showed any change at- 
tributable to treatment. Cephalin flocculation was 
tested in 10 patients after a month of treatment, with 
no abnormal findings. 

Three patients had side reactions. One had head- 
aches on 3 tablets a day; another complained of nau- 
sea and dizziness while receiving 3 tablets a day, and 
a third had nausea, dizziness and diplopia on 2 tab- 
lets a day. All symptoms disappeared when the dos- 


TREATMENT OF LUPUS ERYTHEMATOSUS — TYE ET AL. 


55 


age was decreased. No abnormal laboratory changes 
were noted in any of these cases. 

Treatment was stopped in 8 patients after involu- 
tion of all lesions. Three of these had recurrences 
and were placed on maintenance therapy. The re- 
maining 5 have been off treatment for periods of three 
to seven months without recurrence. Seven more pa- 
tients had complete involution of all lesions and are 
still on maintenance therapy. All other patients have 
shown progressive improvement continuing for six 
and seven months after onset of treatment. The great- 
est degree of improvement seemed to occur in the 
first month in some cases, and the rate of progress 
was slow but gradual for several weeks thereafter. 
Typical responses are shown in Figures 1 and 2. 


SUMMARY 

Five patients with chronic discoid lupus erythe- 
matosus were treated with Daraprim, an an 
drug, for three months without any objective evi- 
dence of improvement. 

Twenty-six patients were treated with chloroquine 
diphosphate (Aralen). In 13 the lesions have com- 
pletely cleared, and all others have rss improve- 
ment. 

Since this seer was submitted for publication 22 patients 
have completely cleared and remained so after stoppi 
treatments for periods varying from a few weeks to sever: 
months. Four patients have continued to show progressive 
improvement but are still being treated. 


wo patients, 1 with blond and 1 with red hair, have had 
the color of their hair made lighter. 
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SYSTEMIC BLASTOMYCOSIS* 


Cause of an Obscure Infection in a Nonendemic Area 


Francis J. Marx, M.D.,f AND ArTHuR A. BereNBAUM, M.D.t 


PHILADELPHIA 


HE occurrence of a case of an infectious disease 
- in a geographic location outside an area recognized 
as endemic is always of clinical interest. Diseases 
hitherto associated with arbitrary geographic boun- 
daries must now be considered more frequently in the 
differential diagnosis of obscure infections.“? The 
purpose of this presentation is to report a case of sys- 
temic blastomycosis in Philadelphia and to demon- 
strate some of the unusual features concerning the 
difficulties in diagnosis and management, the rapidity 
of the clinical course and the failure of response to 
specific therapy. 


CasE REPORT 


.F., an 18-year-old Negro, was admitted to the St. 
Luke’s and Children’s Medical Center on June 8, 1953, be- 
cause of a 3-week history of a “chest cold” with fever, chills, 
chest pain, sweating and a cough that at first was nonpro- 
ductive but later became slightly productive of blood-tinged 

utum; this had failed to respond at home to penicillin. 
An x-ray film of the chest taken at a chest clinic before ad- 
mission was reported to show a large area of pneumonic 
cme involving practically the entire right uppcr 


The past and family histories, and a review of the sys- 
tems were noncontributory. There was no wee. Ag tuber- 
culosis in the family or any outside contacts. e patient 
worked as a farmhand in North Carolina and had only re- 
cently moved to Philadelphia. 

Physical examination revealed a well developed, well 
nourished Negro who appeared quite ill. The significant 
physical findings were limited to the right upper portion of 
the chest anteriorly, where there were dullness, bronchia! 
breath sounds, and many medium rales. There was no de- 
tectable lymphadenopathy. The heart was not enlarged, 
but there was a tachycardia, as well as a Grade 1, soft, 
apical systolic murmur. 

The temperature was 103°F., the pulse 120, and the 

irations 20. The blood pressure was 118/80. 
es roentgenogram of the chest (Fig. 1) showed a large 
area of pneumonic consolidation that, on comparison with 
the film taken previously, gave the impression of a resolv- 
ing pneumonic process involving practically the entire right 
upper lobe. A zone of radiolucency within the infiltration 
suggested cavity formation. A small area of infiltration was 
also seen at the right cardiophrenic sulcus. The hemoglobin 
was 10.0 gm. per 100 cc., and the white-cell count 25,000, 
with 90 per cent segmented neutrophils, 5 per cent lympho- 
cytes, 4 per cent oe and 1 per cent eosinophils. Uri- 
nalysis, serologic tests for syphilis and stool cultures were 
negative. The total serum protein, albumin-globulin ratio and 
renal-function studies were all within normal limits. An elec- 
trocardiogram revealed a sinus tachycardia. Tuberculin tests 
with P.P.D. in Ist and 2d strengths were negative. 

The patient progressively failed, with anorexia and weight 
loss during the next 5 weeks in spite of the various thera- 
peutic measures adopted. The temperature fluctuated daily 


*Presented in part at a meeting of the Lagnnec Society, Philadelphia, 
tResident in medicine, Temple University Hospital. 


tInstructor in cardiology, University of Pennsylvania f Medi- 
cine; associate in medicine, St. Luke's and Chidren's Medical Center. 


between 99 and 104°F. The hemoglobin dropped to 
8 gm. per 100 cc. Repeated chest films showed no change 
in the appearance of the infiltration, but reticulation was 
noted throughout both lung ficlds and a suggestion of hilar 
adenopathy. Numerous sputum cultures were negative for 

th routine pathogenic organisms and acid-fast bacilli. Many 
diagnostic possibilities were considered, and appropriate 
laboratory procedures were carried out for virus pneumonia, 


Ficure 1. Roentgenogram of the Chest Taken on June 8. 


pulmonary tuberculosis, tularemia, typhoid, lupus erythema-*" 


tosus, carcinoma, brucellosis, sarcoidosis, histoplasmosis, coc- 
cidioidomycosis and blastomycosis. The various antibiotics, 
sulfonamides, streptomycin and PAS failed to bring about 
any improvement. On July 8 a course of cortisone, 25 mg. 
every 6 hours, was instituted. Thc temperature dropped to 
normal for 24 hours but then went up to 103°F. thereafter. 
On July 16 the patient complained of a painful, tender left 
knee; within the next few days this became red and swollen. 
A joint paracentesis was performed on July 20, and approxi- 
mately 100 cc. of purulent material was removed. Smears 
of the aspirate revealed budding, yeastlike cells resembling 
Blastomyces dermatitidis. Arrangements were made for 
transfer to the Philadelphia General Hospital, and the 
patient was discharged on July 25. 

He failed to comply with the arrangements, and was 


admitted to the Temple University Hospital on July 27, 


with the complaints of fever, chills and a painful, swollen 
left knee. Upon ission it was noted that he was men- 

y dull and had a marked motor speech defect, which 
the family stated that he had had from childhood. The 
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temperature was 103°F., the pulse 150, and the respirations 
20; the blood pressure was 124/70. There was mild in- 
jection of the posterior tonsillar pillars, and a yellowish 
white exudate over the posterior pharynx. Examination of 
the lungs revealed dullness, bronchial breath sounds and 
medium rales over the right upper part of the chest an- 
teriorly, and dullness and decreased breath sounds, tactile 
fremitus and vocal resonance at the base of the left lung 
posteriorly. The heart was not enlarged. There was a 
Grade 2, soft, short apical systolic murmur and a tachy- 
cardia. Examination of the abdomen and extremities, 
with the exception of the painful swollen left knee, was 
negative. The deep tendon reflexes were active and equal. 
The hemoglobin was 10.8 gm. per 100 cc., the hemato- 
crit 36 per cent and the white-cell count 20,900, with 88 
per cent segmented neutrophils, 2 per cent band forms, 9 
per cent monocytes and 1 per cent lymphocytes. Uri- 
nalysis, serologic tests for syphilis, 3. blood cultures and re- 
peated specimens of sputum for acid-fast bacilli were nega- 
tive. Direct smears of the sputum and synovial! fluid from the 
left knee joint were positive for yeastlike organisms re- 
sembling B. dermatitidis. Aerobic and anaerobic cultures 
of the synovial fluid were sterile. The blood urea nitrogen 
was 13 mg., the alkaline phosphatase 4 Bodansky units, and 
the serum protein 6.0 gm. per 100 cc. with 3.0 gm. 


Figure 2. Roentgenogram of the Chest Taken on July 31. 


100 cc. of albumin. The van den Bergh reaction was 
.38 mg. per 100 cc. indirect; the thymol turbidity was 0.9 
units. e prothrombin time was 40 per cent, cephalin 
flocculation ++, and the serum cholesterol 134 mg. per 
100 cc., with 58 per cent esters. There was one L.E. cell 
per leukocytes examined. The urea clearance was 
79.5 per cent and the creatinine 1.2 mg. and the serum 
uric acid 3.6 mg. per 100 cc. Sputum cultures, aerobic 
and anaerobic, were positive for many neisseria, pneumo- 
cocci and Streptococcus viridans, as well as a moderate 
number of coliformlike organisms. X-ray study of the chest 
on July 31 (Fig. 2) demonstrated diffuse areas of in- 
cr opacity throughout both lung fields, with a tri- 
angular area of infiltration in the posterior segment of the 

t upper lobe. An x-ray film of the left knee (Fig. 3) 
revealed increased bone density about the joint, with effu- 
sion and several areas of osteolytic bone lesions. intra- 
venous pyelogram was n , and an electrocardiogram dis- 

a sinus tachycardia. 
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During the Ist 11. hospital days the temperature was 
elevated to 103 or 105°F. once or twice a day, subse- 
quently falling to and remaining between 99 and 100°F., 
by rectum, during the last 7 hospital days. The respiratory 
rate was usually 20 to 40 a minute until the last 5 days, 
when it increased to 50 to 60. The patient continued to 
appear quite toxic, had a relatively nonproductive cough and 
frequently complained of pain below the sternum and in 
the left upper lobe, particularly when he coughed. 
August 10, a joint paracentesis resulted in 95 cc. of creamy, 


Ficure 3. Roentgenogram of the Left Knee Taken on 
July 31. 


yellow fluid, smears and cultures of which were positive for 
B. dermatitidis. A spinal tap revealed an acellular crystal 
clear spinal fluid under normal pressure, with normal 
chemical, serologic and bacteriologic findings. A repeat 
x-ray film of the chest demonstrated marked extension. of 
the pathologic process throughout both lung fields. The 
blastomycin skin test was negative after 48 hours. Com 
ment fixation was negative for histo a and coccidioides 
and positive for blastomyces in a 
Treatment consisted of rest 
ures at first. On July 30 a 15-day course of 
was instituted. The initial dose was 
5 per cent glucose in saline infusion intravenously. 
sequent daily increments to 75 mg., 100 mg. and then 150. 
mg. in the same vehicle were administered for the re- 
mainder of the course. After the 5th dose toxicity ap- 
peared less noticeable although the tachypnea and tachy- 
cardia persisted and the joint effusion was reaccumulating. 
Rales were heard at the right base. Oxytetracycline, 1 gm. 
a day intravenously, was started on August 8 to control any 
secondary bacterial infection, and the patient ap to 
improve temporarily. The temperature fell to 100°F. by 
rectum. However, on August 11, the respiratory rate in- 


creased to 50 to 60 a minute, and he appeared moribund. 
X-ray study of the chest (Fig. 4) revealed further marked, 
widespread involvement of all lung fields. Cortisone, 


mg. each day intramuscularly, was started. Initially, he 
became more alert, his appetite increased, and he remained 
afebrile, although the chest pain and respiratory distress per- 
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sisted. Within 2 days his clinical condition became worse, 
15 he died. 


ous secretion. The eft lung weighed 1150 and the 
right 1250 gm.; both were completel and diffusely 


a, the Chest Taken Five Days 


FrouRE 4. 
Deat 


dated with miliary | m to about 1 mm. 
in diameter (Fig. 6). Thee: testons, which were round and 
white, in all respects resembled tu es. Here and 
there in both lungs there were larger areas that had broken 

and begun to cavitate. The liver ed 1900 gm. 
and demonstrated considerable aps ut was 
no evidence of infection. The spl n weighed 15 gm. and 
had numerous old fibrous about cap- 
sule; on section a 2. eveloping abscess was found im- 
mediately under the capsule, The kidneys wulchad 175 gm. 
each were moderately swollen, but no focal areas of in- 
fection were found. pancreas showed post-mortem 
autolysis. Examination of the gastrointestinal and genitouri- 


negative. yces organism was 
demonstrated in the sections from the heart, lungs, spleen 
and left knee joint. 


DISCUSSION 


North American blastomycosis is a chronic infection 
caused by B. dermatitidis, Most cases are concentrat- 
ed in the southeastern United States and in the 
Mississippi River valley. Isolated cases are found 
throughout the United States and in eastern and 
western Canada, There have been 2 cases of this 
disease at the Philadelphia General Hospital during 
the past five years,® no other cases being reported in 
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the State of Pennsylvania during that time.* The 
incidence of these isolated cases is becoming higher. 
as more people are traveling about the country either” 
in the military service or for business or pleasure. It 
should be emphasized that in the diagnosis of any of 
the mycotic diseases one should ascertain the residence 
of the patient for the previous five years, especially for 
the two or three months before the onset of symptoms. 
The patient described above was a native of North 
Carolina until approximately three months before 
the symptoms appeared. 

Systemic blastomycosis is one of the most serious 
of the fungous diseases. Although such disorders are 
now recognized more frequently than they were a 


Ficure 5. Phtomisrmaph of a Granuloma in the Myo- . 
cardium (Hematoxylin and Eosin Stain X200). 


In the center there are several large giant cells containing 
numerous organisms. 


decade ago the systemic form of blastomycosis is no- 
toriously difficult to diagnose. Even with a high index 
of suspicion and all the available bacteriologic facil- 
ities the correct diagnosis is often overlooked. This is 
particularly true when the acutely ill patient is rapidly 
failing. 

The onset of the illness in the case reported above, 
as in most of the typical cases of systemic blastomy- 
cosis, was insidious and began as a subacute respira- 
tory infection. A pneumonic process developed but 
failed to respond to several different courses of anti- 


grossly normal. section | 
toward the base showed 
yellowish white, of the same 
muscle and 3 cm. in diameter. The mucosa lining the 
i deeply hemorrhagic, and the 
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biotics. The initial clinical picture resembled an or- 
dinary bacterial, viral or rickettsial infection of the 
lungs. After the condition persisted tuberculosis, 
neoplasm and collagen disease were suspected. The 
patient presented a diagnostic and therapeutic prob- 
lem that was not solved until after the onset of an 


Ficure 6. Photomicrograph of a Granuloma in the Lung 

(Hematoxylin and Eosin Stain 
There are central necrosis, epithelioid cellular reaction at 
the periphery and several giant cells. (Note the double- 
contoured organisms in the giant cells and contiguous tissue.) 


acute septic arthritis in the left knee. Although the 
clinical picture was typical of blastomycosis, with the 
respiratory infection, dry, hacking cough, chest pain 
and later the purulent blood-streaked sputum, the 
high temperature, the great loss of weight and strength 
and the night sweats—the appearance of the acute 
arthritis per se did not further suggest this disease. 

The incidence of bone and joint involvement in 
systemic blastomycosis was 50 per cent in 243 proved 
and presumptive cases reviewed by Martin and Smith® 
in 1939; — in only 7 of these was the knee joint in- 
volved. Jones and Martin® reported 11 cases of in- 
volvement of the knee joint in a review of 63 cases 
of blastomycosis with bone and joint disease in 1941. 
In 13 the initial complaint was arthritic pain in the 
back or in one of the peripheral joints, Blastomycosis 
is not a common etiologic agent in acute septic ar- 
thritis. It is not mentioned as one of the etiologic 
factors in Comroe’s’ book or in the list of causes of 
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arthritis in tropical diseases by Morgan and Comroe® 
in which other mycotic infections are considered. The 
infection reaches the joint by extension from a focus 
in the adjacent bone through the synovium or carti- 
lage. In bene the process is usually a localized or 
diffuse osteomyelitis or periostitis. The fungous in- 
vades the bone-marrow compartments, with the usual | 
cellular reaction, necrosis of marrow cells and bone 
destruction. X-ray study of the long bones and the 
spine demonstrates well localized, sharply defined 
processes in the metaphysis. When multiple these 


Ficurg 7. Budding Blastomycete, with a Thick Capsule 
Seen in a Giant Cell within a Granulomatous Nodule in the 
Spleen (Hematoxylin and Eosin Stain X1464). 

suggest blastomycosis, but single lesions may be con- 
fused with tuberculous osteomyelitis, a primary osteo- 
clastic tumor (such as Ewing’s sarcoma) or a gumma. 

After the joint paracentesis and the bacteriologic 
examination of the aspirated fluid the diagnosis in the 
case reported above became apparent but not con- 
clusive. According to Jones and Martin® the demon- © 
stration of the organism should be supported by a 
skin test with the blastomyces antigen, complement 
fixation, culture of the organism and study of material 
removed by biopsy or autopsy. The diagnosis in the 
case described above was supported by all these cri- 
teria except for the skin test, which may be negative 
in the initial stages of the infection or in rapidly ad- 
vancing cases. 

The organism (Fig. 7), when seen on direct mi- 
croscopical examination of material from cutaneous 
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lesions, subcutaneous abscesses, joint fluid, sputum, 
urine or spinal fluid, appears as single or budding 
spherical cells, 8 te 15 microns in diameter, with a 
refractile wall thick enough to give the forms a double- 
contoured appearance in fresh preparations. The in- 
fected material may be cultured on blood-agar, beef- 
infusion agar or on Sabouraud’s glucose-agar slants, 
and gives a growth resembling a tuft of white cotton. 

Although the mortality in the systemic form of 
blastomycosis is 92 per cent in patients who have been 
followed for two years or more the average duration 
of the disease is usually longer than the three months 
from the onset of the symptoms to the time of death 
in the case presented above. Martin and Smith,° re- 
viewing 77 proved and presumptive cases of systemic 
blastomycosis, reported that 32 patients died between 
six and twelve months after the onset of symptoms, 
whereas only 20 had a clinical course of less than 
six months. The combination of a high antibody titer, 
indicating extensive disease, and a negative skin test 
suggesting anergy, as in our patient, usually fore- 
bodes a fatal outcome. The prognosis is better in a 
hypersensitive patient without complement-fixing anti- 
bodies in the serum. 

Stilbamidine is apparently a specific drug for the 
treatment of this disease. It was first successfully em- 
ployed by Schoenbach et al.® in 1951. Three patients 
with systemic blastomycosis had beneficial results with 
stilbamidine, and a fourth, in whom therapy could 
not be completed, demonstrated encouraging results.*° 
Stilbamidine therapy, according to the program out- 
lined by Schoenbach and his co-workers,®?° was in- 
stituted in our patient nine days after the first iden- 
tification of the organism, or approximately nine weeks 
after the onset of symptoms, Myhr* reported an- 
other case of systemic blastomycosis successfully treated 
with stilbamidine. Review of these therapeutic suc- 
cesses reveals that the clinical course in all was more 
chronic and less fulminant than that in our patient, 
in whom stilbamidine did not alter the rapid spread 
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of the infection. Recently, successful results in 3 cases 
of the systemic form and 1 case of the cutaneous 
form of blastomycosis, 2-hydroxystilbamidine being*” 
used, were reported by Snapper and McVay." This 
agent is comparable to stilbamidine in its effect 
against B. dermatitidis; however, its solution is more 
stable, and larger dosages can be —— before 
signs of toxicity are manifested. . 


SUMMARY 


An acute fulminating case of systemic blastomycosis 
with a fatal outcome is presented. The patient, a na- 
tive of North Carolina, had moved to Philadelphia 
three months before the onset of the illness. 

Some of the unusual features of this case, includ- 
ing the diagnostic difficulties, management and failure 
to respond to therapy with stilbamidine are discussed. 

We are indebted to Drs. William A. Steiger and R. V. 
Cohen for their suggestions in the preparation of the manu- 
script, to Drs. A. E. Aegerter and S. Gault for their 
review of the nig g material and preparation of the 


to Mr. William Taylor for the photo- 


graphic 
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BOSTON 


oo are a by-product of the science of 
medicine. As medicine has advanced, the oppor- 
tunities offered for investigation of disease and meth- 
ods of treatment have increased, and the knowledge 
gained in the various special fields has become so 
unlimited that specialization or special technics have 
become necessary. That this logical and necessary 
trend should progress to the present state of almost 
complete fragmentation of the human body into sys- 
tems or anatomic areas could hardly have been antic- 
ipated. How far specialization has developed and 
how absurd it may appear is well illustrated by an 
incident that occurred recently in a well known teach- 
ing institution (this came to my attention not through 
the usual medical channels but through a discussion 
group of Blue Shield executive directors). In a dis- 
cussion of the method of division of the total fee 
when more than one surgeon was involved in a given 
operation the following incident was given as an ex- 
ample of the problem: a general surgeon in a New 
England hospital had made a diagnosis of acute ap- 
pendicitis, but when the abdomen was opened it was 
found that the patient had an ovarian cyst with a 
twisted pedicle rather than appendicitis. This con- 
dition, of course, fell within the field of gynecology. 
According to the rules of the hospital the general 
surgeon was not allowed to do gynecologic operations. 
It was necessary to call in a gynecologist to remove 
this ovarian cyst! The surgeon was then permitted to 
remove the appendix and close the abdomen. This 
concept of specialization is difficult to Justify, but it 
is evidence of the degree of departmentalization that 
may occur under the conditions of mpectiliiattiih as 
it is now known. 

If this is accepted as an absurdity, how could it 
have come about? If specialization is important and 
desirable, has the trend gone too far? At least a 
partial answer to these questions may be suggested by 
a review of the development of the specialty boards. 


SPECIALTY BOARDS 


According to the laws of most, if not all, states 
there is no distinction among practicing physicians. 
Dr. Jones, who went into practice immediately after 
graduation from medical school, is legally privileged 
to do any operation he may choose if he can get the 


patient’s consent and obtain hospital facilities. For- 


oh from chapter with the same title in the 
book, The Physic His Practice and His Business, by permission o 
the publishers, Tittle, Brown and Company, Boston. 

in-chief, New England Deaconess Hospital; consulting visit- 


merly, the public had no access to any information 
about the training, experience and ability of a given 
physician in his specialty. It therefore seemed logical 
and desirable that some means be established to set 
up minimum criteria for recognition in various spe- 
cialized fields. Thus, in 1916, the first specialty board 
was organized. Today every graduate of a medical 
school who decides to go into a specialty looks for- 
ward to the time when he may receive certification 
in the specialty of his choice, and plans his training 
program accordingly. 

However, with the development of more and more 
specialty boards, training programs have been more 
demanding. Many of them are now so long that can- 
didates are shunted from a thorough training in the 
fundamentals of good medicine or surgery into spe- 
cial fields, to the degree that, at present and probably 
in a large measure owing to these boards, medicine 
has become so highly specialized that many young 
men and women are becoming specialists without ade- 
quate knowledge of the basic problems in general 
medicine and surgery. 

Specialization, then, is a development of modern 
medicine. Although essential for the care of patients 
according to present knowledge of disease and pres- 
ent technical skills, it has been carried to extremes. 
Will the trend toward more and more specialization 
continue, or has the pendulum made its full swing, 
with an inevitable return to a closer co-ordination of 
the specialties with general medicine and surgery? 

Most of the problems that arise after a hysterectomy 
are basically the same as those that follow a subtotal 
resection of the stomach. The knowledge necessary 
to recognize and care for each patient is similar. To 
be sure, certain problems are peculiar to each group 
of patients, but the basic principles involved in their 
surgical care are the same. The so-called general 
surgeon, the urologist, the gynecologist and the tho- 
racic surgeon should have knowledge of and experi- 
ence in the basic problems common to all patients 
undergoing major surgical procedures. They should 
differ only in a superior knowledge of their own fields. 

The rapid increase in the number of specialties and 
their recognition by the approval of new specialty 
boards have been the source of deep concern to medi- 
cal educators and leading clinicians, and to the Coun- 
cil on Medical Education and Hospitals of the Ameri- 
can Medical Association. Instead of new boards the 
present tendency is to require certification in the 
parent board (that of internal medicine or general 
surgery) and to recognize the specialty as a subsidiary 
to the Board of Internal Medicine or the Board of 


61 


62 | THE NEW ENGLAND JOURNAL OF MEDICINE 


Surgery. Some of the surgical specialty boards are 
also gradually increasing the amount of training in 
general surgery before specialization. However, the 
harm of overspecialization has been done. Its repair 
will be slow and difficult. 

The specialty boards have two objectives: to estab- 
lish minimum standards of graduate education and 
training requirements for physicians who represent 
themselves to the public as specialists, certifying can- 
didates who have qualified for and successfully passed 
the board’s examination; and to improve the general 
standards of graduate medical education and the fa- 
cilities for special training. In both these objectives 
the boards have been eminently successful. 

The American Board of Ophthalmology, created 
in 1916, was the first specialty certifying board. This 
was followed by the American Board of Otology in 
1924, the American Board of Obstetrics and Gynecol- 
ogy in 1930, and the American Board of Dermatology 
and Syphilology in 1932. Other specialty groups be- 
came increasingly interested in the establishment of 
their own certifying boards. Each was anxious to take 
advantage of the experiences of those already formed, 
but each was also aware of the hazards and dangers 
that might go along with the spontaneous develop- 
ment of certifying boards, particularly without any 
real professional sponsorship. Consequently, during 
1933 and 1934 the Advisory Board for Medical Spe- 
cialties was organized and began to function. At the 
same time the House of Delegates of the American 
Medical Association passed a resolution authorizing 
the Council on Medical Education and Hospitals to 
establish standards of administration for the specialty 
boards and to give new boards official recognition 
after they had been passed on and recommended by 
the Advisory Board. 

There are now 18* separate boards listed in the 
Directory of Medical Specialists, with little reason to 
believe that this number will be increased in the im- 
mediate future. 

The Directory of Medical Specialists, which had 
had 6 editions by 1953, lists 43,233 specialists certified 
before July, 1952. This is a living directory but in- 
cludes those who may have retired from active prac- 
tice. It is readily available in libraries, hospitals and 
physicians’ offices. It supplies quick reference by both 
locality and name. It is to be understood that a di- 
rectory such as this can only certify that given physi- 
cians have fulfilled minimum training requirements 
and have passed the examinations of their boards. It 
may well be and frequently is true that in any city 
or town there are noncertified specialists whose ex- 
perience and ability may exceed those of others who 
hold board certification. Most of these are older 
men who for one reason or another have not con- 
sidered certification essential particularly since the 
technical aspects of examination may be trying. More- 


American Board of Thoracic i 
an “9 ’ Surgery is a subsidiary board of 
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over, their formal training is in many cases unaccept- 

able to the boards. With the passage of -time, how-* 
ever, there is reason to suppose that this group will” 
gradually disappear, and most of the qualified special- 
ists will hold certification by their individual boards. 


SPECIALTIES AND GENERAL PRACTICE 


Whether or not a physician specializes has a great 
deal to do with his income, the number of hours he 
works and where he lives. In general the specialist 
settles in a larger city, works fewer hours each week 
and earns more money in a year than the average 
general practitioner. The work weeks of the special- 
ists in pediatrics and obstetrics, however, are longer 
than the sixty-one hour week of the general practi- 
tioner, and those in general surgery, orthopedic sur- 
gery and internal medicine are almost as long. More- 
over the income of the general practitioner has in- 
creased more rapidly during the past ten years than 
that of the specialist, and the discrepancy between the 
two incomes continues to decrease. 

To select a specialty rather than general practice 
on the basis of a shorter work week or higher income 
would be unrealistic and improper. The demands of 
those who are sick or have recently undergone opera- 
tions will continue over weekends and holidays and 
must be met not only by the general practitioner but 
frequently by the specialist. 

The practice of medicine is not a life of undue 
sacrifice, nor is it one of high income from a short 
work week. It is one of devotion to sick people and 
their families and of responsibility to individuals, to 
communities, to hospitals and to the profession. Any 
graduate of a medical school who successfully com- 
pletes a good graduate training program that pre- 
pares him for his particular job, who devotes himself 
to his work and accepts his full responsibilities either 
as a specialist or as a general practitioner will be well 
rewarded financially as well as in the less tangible 
things in life. 

SPECIALTY TRAINING 


I have already pointed out the absurd degree to 
which specialization may be carried and suggested 
that many specialty programs have neglected train- | 
ing in the fundamental principles of medicine and 
surgery. This has led to board certification of many 
whose knowledge beyond that gained in medical school 
is restricted to a special field of concentration. This 
early total specialization is contrary to the view of 
most of those interested in postgraduate medical edu- 
cation, and is difficult to defend in the light of present 
knowledge of the relation between disease or trauma 
and the body as a whole. 

Increasing recognition of the importance of a good 
training in general medicine and surgery before spe- 
cialization in one of the subdivisions of either un- 
doubtedly will greatly influence the specialty boards 
in determining their future requirements. Therefore, 


Vol. 251 No. 2 


the recent graduate anticipating a specialty in the 
clinical branches of medicine should look forward to 
a thorough training in the problems of general medi- 
cine or surgery before getting the special training in 
one of the subdivisions. This means a minimum of 
hospital training of four to six years after the year of 
internship. Hospital training is particularly empha- 
sized here although it is recognized that the number 
of training programs that accept the young graduate 
and see him through a complete and carefully in- 
tegrated program preparing him for board certifica- 
tion are too few. It is the recognition of this fact 
that has prompted certain certifying boards to accept 
a portion of training requirements under a preceptor. 
Experience has shown, however, that few practicing 
surgeons or physicians can give the young graduate 
the breadth of experience in emergency work, frac- 
tures, urology, thoracic surgery, surgery of the en- 
docrine glands and so on that is availabe in a large 
general hospital. 

An excellent example of the present concept of 
board certification in the subspecialties was the recent 
action of the American Board of Surgery after a re- 
quest for a board of trauma. With present knowledge 
of the effect of trauma on the entire organism and 
with the multiplicity of injuries that occur as the re- 
sult of modern transportation, a surgeon to be a 
qualified specialist in trauma must be trained to treat 
the patient who has had the accident, not just the 
fractured femur or the ruptured bladder. Therefore, 
before such an applicant can be certified as a special- 
ist in trauma, he must have demonstrated his training 
and experience in general surgery by being certified 
by the American Board of Surgery. Then if his train- 
ing and experience permit, he could have a subse- 
quent examination in the surgery of trauma and re- 
ceive a special certificate from the American Board 
of Surgery, not from a separate board of trauma. This 
undoubtedly will be the pattern of subsequent spe- 
cialties in either medicine or surgery. 


INTRODUCTION TO PRACTICE 


The transition between resident specialist and prac- 
,sticing specialist may be easy or difficult. Those who 
‘complete good qualifying training programs in sev- 
eral of the so-called subclinical specialties, such as 
radiology, pathology and anesthesiology, have little 
difficulty in finding attractive openings with excellent 
remuneration. The demand is still in excess of the 
supply of good, well trained men. Most of the work 
is done in hospitals, and one has but to accept a posi- 
tion in an area of need, with a busy practice readily 
available. 

This is not true in many of the other specialties, 
especially those in which there is a direct responsibility 
of physician to patient. 

Probably the most difficult specialty in which to 
develop a successful practice is that of major surgery. 
The patient may be willing to have an x-ray examina- 
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tion or to be given anesthesia or even to be treated 
medically by a young practitioner. But even in the 
young man’s world of today the average person likes 
to know a little something of the surgeon who is to 
perform a serious operation. 
The young surgeon fortunate enough to have an 
association with an older, established, board-certified 
surgeon, who will be interested in his development, 
or one who may be asked to join a successful medical 
group is spared much of the hardship of those who 
have no such opportunity. To go from a busy surgi- 
cal residency to the inactive role of a young surgeon 
just starting his own practice may prove very dis- 
couraging. 
In a good program every effort is made to give to 
the resident the best possible training. The emphasis 
is upon education, not service. Young men in sur- 
gery are given the opportunity to make decisions and 
to do the actual operations (at first under experienced 
supervision) involving the simpler, less serious pro- 
cedures. As the experience and technical ability of 
the surgeon increase he is permitted to do more and 
more complicated operations until by the time his 
training is completed he carries, with only a minimum 
of direct supervision, the responsibility for most of the - 
patients who are admitted to his service. At the end 
of a good four-year, graded resident program he has 
become an accomplished surgeon, capable of success- 
fully completing any of the current surgical proce- 
dures. Moreover, scarcely a day passes that he does 
not perform one or more extensive operations, The 
patients on whom he is operating have come under 
his care through no effort on his part. They have 
come to the hospital in which he is working; the 
members of the visiting staff of the hospital have 
trained him to do the operations and then have made 
available to him the patients who need them. As a 
result of this extended training program an excellent 
product has been developed. Having acquired this 
training, however, each must seek his own market. 
None has been prepared for him. 
It is not easy for the young surgeon, who may have 
spent five or six years after graduation preparing to 
practice the specialty of his choice, to make the neces- 
sary adjustment from the protected life of a resident 
surgeon to the hazards and trials associated with a 
competitive practice. Formerly everything possible 
was done to help him; now every possible resistance 
may be put in his way — difficulty in obtaining hos- 
pital privileges, or the necessity for working under 
supervision of an established but less competent man. 
In some areas it may even be suggested that unless 
he passes to the referring physician a portion of the 
surgical fee, his services will not be needed. His hos- 
pital training did not quite prepare him for these and 
other problems that he must now face and overcome. 
These young men know what they are capable of 
doing. They do not realize that neither the public 
nor the potential referring physician shares this knowl- 
edge, and that until they have become known locally 
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and are able to win the confidence and respect of the 
local community, the opportunities for them to dem- 
onstrate their ability will be infrequent. Now when 
they have the least to do, they must be at their busiest. 
Always available for emergency calls, interested and 
active in local hospital, medical-society and commu- 
nity activities, they must in a quiet and efficient man- 
ner become a vital part of the community in which 
they have chosen to live. 

To the degree that they know their own training 
and skills in their specialty, they must have confidence 
in themselves and in their future. This, together with 
an untiring interest in their work, an understanding 
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of people and a true desire to co-operate with and 
whenever possible to be helpful to their new associates» 
cannot but result in the success that is their due. 


In the preparation of this article I have called freely on 
the excellent article, “The Work Week of Physicians in Pri- 
Hy Practice,” by Howard A. Rusk, M.D., Harold S. Diehl, 

D., Robert W. Barclay and Paul K. Kaetzel, which ap- 
peared in the Journal on October 22, 1953; and on the 
study, “The M.D.’s Are Off Their Pedestal, * by Herryman 
Maurer, appearing in the February, 1954, issue of Fortune. 
The authors of both these articles use as the basis of 
their statistical work the survey carried out jointly by the 
United States Department of Commerce and the American 
Medical Association in 1949. In addition I have found very 
helpful the results of the survey conducted in 1952 by Medi- 
cal Economics. 


MEDICAL PROGRESS 


INTERMEDIARY METABOLISM (Concluded)* 
Craupe A. VILLEE, Pu.D.t 


BOSTON 


The synthesis of fatty acids is believed to occur by 
a reversal of the B oxidation process.*> Acetyl CoA 
units are believed to condense, and reduction then 
occurs at the beta carbon to give the longer chain satu- 
rated fatty acid. There is considerable evidence that 
fatty acids are formed by the condensation of two- 
carbon units. For example, Hunter and Popjak®® in- 
jected acetate-1-C'* (CHsC'OOH) into a lactating 
goat and collected and analyzed the milk fats. The 
long-chain fatty acids were isolated and degraded 
and revealed that there was no C™ in positions 2, 4, 
6, 8 and so on of the molecule; all the radioactivity 
was in carbons 1, 3, 5, 7 and so forth; this is evidence 
that these long-chain fatty acids were synthesized by 
the condensation of 2-carbon compounds, 

Lipogenesis from acetate-1-C'* in liver slices is 
markedly reduced by previous fasting of the animal 
or a restriction of carbohydrate intake and is en- 
hanced by feeding or by the injection of glucose.°”** 
Lipogenesis is increased by the addition of glucose 
in vitro and increased further by the addition of glu- 
cose as well as insulin. Lipogenesis apparently re- 
quires concomitant glycolysis; whether this is needed 
to supply energy, hydrogen atoms, or in some other 
capacity is own. 

Livers become infiltrated with fat when the rate 
of mobilization of fat to the liver exceeds the rate at 
which the fats are utilized to form other materials or 
are oxidized to carbon dioxide and water. It has been 
known for twenty years that diets deficient in chdline 
will produce a fatty liver. With tracer technics it has 
been possible to demonstrate that there is a decreased 
rate of phospholipid synthesis in such livers.*® La- 
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beled choline has been shown to enter the liver phos- 
pholipids,®° and there is little doubt that choline from 
the diet is required for the formation of phosphatidyl 
choline. When phosphatidyl choline (lecithin) syn- 
thesis is not occurring at the normal rate fatty acids 
accumulate as triglycerides; apparently, lecithin plays 
some part in the early stages of the metabolism of 
glycerides in the liver. A choline-induced fatty liver 
can be made normal by the feeding of methionine; 
the deficiency is apparently one of “labile methyl 
groups,’ and the ability of the liver to synthesize 
choline by transferring methyl groups from methioninc 
to ethanolamine to form choline is unimpaired. The 
theory that choline is lipotropic because it promotes 
the mobilization of fatty acids as plasma phospholip- 
ids, once very popular, is now doubtful because of the 
evidence that plasma phospholipids are not a major 
form of transport of the fatty acids. An alternative 
hypothesis, that lecithins may be required for the 
activity of enzymes involved in fatty-acid oxidation, 
has been advanced.* The lecithin may be an integral, 
part of these enzymes, for it appears to be an integral 
part of other enzymes such as adenosine triphospha- 
tase. 


Nucleic Acids 


The field of nucleic acid chemistry had been domi- 
nated since 1930 by the hypothesis that nucleic acids 
were tetranucleotides—for example, that desoxyribose 
nucleic acid (DNA) was composed of equimolar 
amounts of adenylic, guanylic, cytidylic and thymidy- 
lic acids. This implied that all samples of DNA were 
alike and made it difficult to ascribe biologic speci- 
ficity to the molecule. With the development of 
gentle methods of isolating nucleic acids from tissues 
it became apparent that in nature nucleic acids were 


. 
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much larger molecules than tetranucleotides. Since 
1946 methods have been developed for separating 
the constituent nucleotides or bases of nucleic acids 
by filter-paper chromatography™ or ion-exchange res- 
ins,** and making quantitative determinations of these 
substances by ultraviolet spectrophotometry. Such 
analyses revealed that DNA isolated from different 
species had different ratios of their constituent 
purines and pyrimidines and provided a chemical 
basis for the biologic specificity of nucleic acids ob- 
served. Similar analyses showed that there were dif- 
ferences in the ribose nucleic acids (RNA) isolated 
from different species, from different organs of the 
same animal and even from different parts of the 
cells of a single organ, such as the RNA of the nuclei, 
mitochondria and soluble proteins of a liver cell.** 


With the realization that nucleic acids are sub- 
‘stances of considerable biologic importance there has 
been a blossoming of research dealing with their 
chemistry and metabolism. This has been spurred by 
a general opinion, based largely on indirect evidence, 
that nucleic acids play an important part in growth, 
gene action, protein synthesis and, perhaps, carcino- 
genesis. It is believed that the specificity of the mole- 
cule may be determined by the order and arrange- 
ment of the nucleotides, just as the specificity of a 
protein molecule depends on the order and arrange- 
ment of its amino acids. Currently, efforts are being 
made to develop methods, for determining the order 
of nucleotides in nucleic acids. 

It has been found that in a great many species the 
amount of DNA per cell varies less than any other 
measurable parameter such as weight or total nitro- 

. Somatic cells of mammals have about 3.0 x 
10-® mg. of DNA per cell and germ cells about 1.5 x 
10-*® mg. of DNA per cell.® Since there is good evi- 
dence that the hereditary units, or genes, contain DNA 
and perhaps that all DNA is contained in the chromo- 
somes, it is understandable that the amount of DNA 
per cell should be constant. It has been shown that 
pregnancy or the presence of a tumor increases the 


amount of DNA and its rate of synthesis as measured: 


by the incorporation of P**, C'* glycine or C™* formate 
into DNA in otherwise normal tissues of the body.°** 
*“There is at present no explanation for the increase 
in DNA turnover induced by pregnancy or by tumors 
in other tissues of the body. 

The origins of the components of the purine ring 
have been determined by Buchanan et al.*” Previously 
postulated purine precursors included urea, pyrimi- 
dines, arginine and histidine, but experiments with 
labeled substrates showed that none of these could be 
the precursor of the purine ring. Buchanan fed C**- 
labeled precursors to pigeons, isolated uric acid from 
their excreta, degraded the molecule and determined 
the amount of label in individual carbon atoms. In 
this way a new carbon dioxide fixation mechanism 
was discovered, for carbon 6 of the purine ring was 
shown to come from carbon dioxide (Fig. 4). Car- 
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bons 2 and 8 of the ring were derived from formate. 
This was one of the first demonstrations of the im- 
portance of active 1-carbon compounds in metabolism. 
Carbons 4 and 5 and nitrogen 7 were shown to come 
from glycine, incorporated as a unit into the frame- 
work of the purine ring.®* Nitrogens 1, 3 and 9 are 
derived from ammonia via aspartic or glutamic acid 
by some mechanism as yet unknown. Other experi- 
menters demonstrated that the same _ biosynthetic 
mechanism was operative in yeasts, in mammals and 
presumably in all types of protoplasm. 

An intermediate in the synthesis of purines, 4- 
amino-5-imidazole carboxamide, has been isolated and 
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Ficure 4. The Purine Ring and Its Metabolic Precursors, 
Formate, Glycine and Carbon Dioxide. 


identified.** Labeled carboxamide has been prepared, 
injected into rats and shown to result in a labeling 
of the purines in the tissue nucleic acids.”° Enzymes 
in a pigeon-liver extract convert this carboxamide to 
inosinic acid, a nucleotide. Further experiments by 
Buchanan and Wilson,” using this pigeon-liver ex- 
tract, indicated that the first step in the conversion 
of the carboxamide is the addition of ribose and phos- 
phate, followed by a reaction of the riboside phos- 
phate with a formate and folinic acid compound. In 
this reaction the formate is transferred to the car- 
boxamide riboside, and the purine ring is completed 
to form inosinic acid. The vitamin, folic acid, has 
subsequently been shown to have a major role in 
other reactions involving formate or active 1-carbon 
compounds such as the conversion of homocysteine 
to methionine and the interconversions of glycine and 
serine.”* Folic acid contains para-aminobenzoic acid 
in combination with pteridine and glutamic acid, and 
the previously noted requirements of organisms for 
p-amino-benzoic acid for growth and purine synthesis 
are now believed to be for this substance as a pre- 
cursor of folic acid. The form of folic acid active 
in 1-carbon metabolism is apparently N-5-formy]l- 
5,6,7,8-tetrahydrofolic acid, or folinic acid.7*"4 

Experiments with a number of different animals 
have shown that although the purines and pyrimidines 
of the diet can be used to a slight extent in the syn- 
thesis of tissue nucleic acids, most of the nucleic acids 
are synthesized from small f ents. 

Uric acid labeled with N* has been injected into 
normal and gouty patients to determine the “pool” 
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of uric acid in each.”* A normal person has a total 
body pool of uric acid that amounts to about 1 gm., 
and its half life is 0.85 days. The pool in a gouty 
patient may be as much as fifty times as large. Experi- 
ments with labeled glycine indicate that gout is char- 
acterized by an abnormally large production of uric 
acid rather than by some impairment in the excretion 
of this substance. 

Less is known about the biosynthesis of the pyrimi- 
dine ring. Orotic acid has been suggested as an inter- 
mediate in the process, and many experiments have 
demonstrated that labeled orotic acid is incorporated 
into tissue nucleic acid pyrimidines by bacteria and 
mammalian tissue.”°77 A pathway for the synthesis 
of orotic acid from oxalacetic acid and aspartic acids 
via amino fumaric acid amide has been postulated.” 
Rat liver slices incubated with beta and gamma C**- 
labeled aspartate did synthesize C**-labeled pyrimi- 
dines.” One of the carbons of the pyrimidine ring, 
carbon 2, has been shown by Heinrich and Wilson*° 
to be derived by carbon dioxide fixation, and the 
methyl carbon of thymine has been found to originate 
from formate.*!:** 

Folinic acid is known to be involved in the syn- 
thesis of thymine, possibly in the addition of its methyl 
group.®* Cobalamin (vitamin Biz) functions in the 
synthesis of the desoxyriboside, thymidine, from thy- 
mine, perhaps by some role in the synthesis of desoxy- 
ribose itself.2* Other experiments indicate that vita- 
min Biz is involved in the synthesis of methyl groups 
and perhaps in other steps in the metabolism of 1- 
carbon compounds such as the synthesis of serine from 
glycine.®* 

Several different substances—P**, C'*-adenine, 
formate, N‘*-adenine, C**-orotic acid and C"*-glycine 
—have been used to measure the rate of renewal of 
nucleic acids in mammalian tissues. Liver made more 
efficient use of adenine than of glycine or formate 
whereas the intestine incorporated glycine or formate 
more rapidly than adenine itself into tissue nucleic 
acids. It is clear that no one precursor will give a 
reliable picture of the relative rates of turnover of the 
various nucleic acid fractions. The data suggest that 
there are two, or perhaps more, mechanisms for the 
synthesis of RNA and that the purine-utilizing system 
is more efficient in liver and less so in intestine.** 

There is now fairly good evidence that DNA turns 
over only in cells capabie of dividing. Tissues an- 
alyzed from a patient given therapeutic doses of P*? 
showed no incorporation of P** into the DNA of 
brain, cartilage or skeletal muscle, where mitoses are 
extremely rare; in contrast considerable amounts of 
P®? were found in the DNA of liver and kidney and 
even more in that from the lymph nodes and spleen.** 

riments in which the rate of incorporation of 
P’2, C'*-formate or C1*-adenine into tissue DNA was 
measured also demonstrated a strong correlation with 
the amount of mitosis observed.*® The conclusion 
that the DNA of nondividing cells does not turn over 
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provides a biochemical correlation with the ane, 
biologic stability of the gene. 

Knight®® analyzed the nucleic acids present in © : 
number of tobacco-mosaic and cucumber viruses and 
found that mutant strains have remarkably uniform 
nucleotide compositions. He suggested that the dif- 
ferences between these strains are due to differences 
in the amino acid composition of the protein moieties 
rather than to differences in the nucleic acids. 

The biochemical events of virus reproduction have 
been studied intensively by means of the bacterio- 
phages that attack Escherichia coli. From 15 to 40 per 
cent of the phage DNA may be derived from the 
bacterial DNA but most of the phosphorus, nitrogen 
and desoxyribose of the phage nucleic acid is derived 
from the incubation medium. There is direct evi- 
dence that the phage particles are broken down after 
infection and are partially reutilized in the synthesis 
of new phage particles.*t Experiments with doubly 
labeled purines have shown that the purine ring is 
transferred intact from the host to the parasite.® 
Since the phage DNA is rich in adenine and the host 
DNA is rich in guanine, the phage must make rela- 
tively more adenine than guanine from other sources. 


Steroids 


For a number of years, investigators have been add- 
ing to knowledge of the metabolism of the various 
steroids by analyzing the urinary steroid metabolites 
from normal people, from patients with some sort of 
endocrine disorder and from patients treated with a 
variety of endocrines. With improved methods for the 
detection of small amounts of these materials it has 
become possible to study some of the details of the 
intermediary metabolism of the steroids. In addition 
to experiments dealing with the effects of steroids on 
tissue metabolism many others have concerned the 
synthesis, interconversion and degradation of sub- 
stances having the steroid nucleus. 

Rittenberg and Schoenheimer,®* using deuterium 
as a label, demonstrated that animal cells can both 
synthesize and degrade cholesterol and, indeed, that 
plant sterols are not absorbed through the gut wall, 
that the cholesterol of the central nervous system is™ 
stable and that of the rest of the body is constantly 
being broken down and synthesized. Fifty per cent of 
human plasma cholesterol is replaced every eight 
days.” 

In vitro experiments show that cholesterol is syn- 
thesized by the liver, intestinal mucosa, the adrenal 
cortex and the walls of arteries and probably by tissues 
generally. The liver is the primary source of 
cholesteroi. A variety of experiments with labeled 
substances have indicated that the major and perhaps 
the sole precursor of cholesterol is acetate. 

Bloch®® and Cornforth et al. studied the synthesis 
of cholesterol from methyl-labeled and carboxyl-la- 
beled acetate and found that 15 of the 27 carbons of 
the cholesterol molecule (10 in the ring and 5 in the 
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side chain) are derived from the methyl carbon of ace- 
tate and 12 carbons (9 in the ring and 3 in the side 
chain) from the carboxyl carbon of acetate. The 
source of each carbon of the cholesterol molecule was 
determined, and the distribution of those derived from 
acetate methyl and carboxyl carbons was such that the 
molecule could not have been put together by the 
simple head-to-tail fusion of acetate molecules. The 
distribution of the labels observed could be explained 
if cholesterol was synthesized by the condensation of 
acetate molecules to form acetoacetate (Fig. 3), fol- 
lowed by the decarboxylation of this to acetone and 
the condensation of acetone and another mol of ace- 
tate to yield a 5-carbon acid, which is then reduced to 
isoprene. The condensation of 6 of these isoprene 
units would give squalene, a branched polyunsaturat- 
ed 30 carbon hydrocarbon that was first suggested 
to be the source of cholesterol by Channon” in 1926. 
Squalene could be converted to cholesterol by the 
proper folding of the molecule, the formation of cross- 
_ linkages, and the deletion of 3 carbon atoms. 


Langdon and Bloch® fed labeled acetate and un- 
labeled squalene to a rat and were able to recover 
labeled squalene from the liver and viscera. When 
this labeled squalene was fed to mice as much as 10 
per cent of the radioactivity was recovered in the 
tissue cholesterol. The specific activity of the choles- 
terol was much higher than that in the fatty acids, 
indicating that the conversion of squalene to choles- 
terol did not take place via a splitting to 2-carbon 
units and a synthesis from these. Other experiments 
with labeled precursors have shown that estrone, 
testosterone, pregnanediol and cortical steroids are all 
derived from acetate. It is quite possible that all these 
are made from cholesterol. When C**-cholesterol is 
perfused through beef adrenal glands, it is converted 
to C*-labeled cortical steroids,®® but this is not proof 
that cholesterol is an obligatory intermediate in the 
synthesis of corticoids. The injection of ACTH results 
in a decrease in the concentration of cholesterol in the 


adrenal gland of the rat and an increase in the con- 


centration of steroid hormones.? This is further 
evidence that cholesterol is an intermediate in the 
biosynthesis of steroids. 

“* When beef adrenal cortex is perfused with desoxy- 
corticosterone, it converts this to corticosterone.’™ 
It therefore has an enzyme to carry on a beta-hydroxy- 
lation at position C 11. ACTH is without effect on 
this process and apparently stimulates steroid produc- 
tion at some earlier step, perhaps before the steroid 
nucleus is assembled. The beta-hydroxylating enzyme 
has been isolated from beef adrenal glands and 
shown to require oxygen, ATP, fumerate, Mg++ and 
DPN as a hydrogen acceptor for its action. 

The incorporation of acetate into cholesterol is less 
in liver slices from fasted rats than in those from fed 
rats. It is restored to normal if glucose or protein is 
given. Unlike the situation in fatty-acid synthesis it is 
also restored to normal by the feeding of fat.2° Fur- 
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ther evidence that the biosynthetic pathways of fatty 
acids and cholesterol from acetate diverge at an early 
point comes from experiments with liver slices from 
diabetic rats.°*? The incorporation of acetate into 
cholesterol is greater in these slices than in those from 
normal rats and is reduced by the pretreatment of the 
rat with insulin. These findings may provide an ex- 
planation for the hyp emia frequently 
found in diabetic patients and their characteristic 
tendency to arteriosclerosis. They are consistent with 
the theory that acetoacetate is the first intermediate 
in the path from acetate to cholesterol. It is known 
that acetoacetate production is greatly increased in 
the diabetic liver as a result of the decreased utiliza- 
tion of acetyl CoA in the Krebs cycle and in fatty-acid 
synthesis. 

The synthesis of steroids involves the formation of 
active acetate, acetyl CoA, from acetate. Klein’ 
showed that CoA-deficient yeasts were unable to syn- 
thesize cholesterol. Normal adrenal glands respond in 
vitro to ACTH with the production of cortical hor- 
mones,’® but the adrenals of pantothenic acid-defi- 
cient rats have a reduced ability to synthesize cortical 
hormones in vitro.?% 

Brady’ found that the incorporation of labeled 
acetate into testosterone by testis slices was greatly 
increased by the addition of chorionic gonadotropin 
to the incubation medium. Since the hormone did 
not increase the incorporation of acetate into choles- 
terol in this system the authors concluded that choles- 
terol is not an intermediate in the synthesis of testos- 
terone. Samuels and Reich’ found no effect of 
chorionic gonadotropin on the enzyme from the testis 
that oxidizes 3-hydroxysteroids to 3-ketosteroids. It 
seems that, as in the effect of ACTH on the adrenal 
gland, the hormone affects the formation of some 
precursor earlier in the biosynthesis of the steroid. 


HORMONAL CONTROL OF 
INTERMEDIARY METABOLISM 


A vast amount of research is being done in at- 
tempts to understand the mechanism of the regulation 
of metabolic reactions by hormones. More work has 
been done with insulin than with any other hormone. 
There has been a classic controversy over whether 
the hyperglycemia of diabetes is the result of the un- 
derutilization or the overproduction of glucose. Ex- 
periments using C-labeled glucose and rat dia- 
phragm muscle or liver slices have shown that there 
is underutilization of glucose in both peripheral tissue 
and liver and an overproduction of glucose in the 
liver.? 12° The existence of both underutilization and 
overproduction in diabetic liver was shown by a series 
of clever experiments using a variety of C**-labeled 
substrates.'" 

Some experiments on the disappearance of galac- 
tose from the blood of eviscerated, nephrectomized 
dogs have been interpreted as indicating an action of 
insulin in promoting the entrance of sugars into 
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cells.11*, When galactose was injected it reached a 
constant level in the blood in about ninety minutes. 
It was calculated that the galactose had been dis- 
tributed into a volume equal to 45 per cent of the 
body weight. When insulin was added the blood 
galactose level dropped. From this new level the in- 
vestigators calculated that the galactose had been dis- 
tributed into a volume equal to 70 per cent of the 
body weight. The inference from these data, that 
galactose can enter tissue cells only in the presence 
of insulin, is difficult to accept. 

The interpretation of these data—that insulin acts 
at the plasma membrane to facilitate the transfer of 
sugars that have a configuration at carbons 1, 2 and 
3 similar to glucose—is based on the assumption that 
galactose, mannose and other sugars tested can be 
utilized by liver and kidney but not by any other 
tissue.1’? Wick and Drury found that C"-labeled 
galactose is metabolized appreciably to carbon dioxide 
by eviscerated, nephrectomized rabbits. Galactose is 
thus utilized by peripheral tissue, for the amount 
metabolized to respiratory carbon dioxide is only a 
fraction of the total utilized. Experiments in this 
laboratory''* show that human placenta utilizes galac- 
tose and mannose in vitro at rates that approach those 
of glucose and fructose. 

The report from the Cori laboratory*® that the 
enzyme hexokinase in a cell-free system is influenced 
by the interactions of insulin and other hormones has 
been confirmed by Reid, Smith and Young*’* but 
denied by Stadie and Haugaard."** The experiments 
from each laboratory show considerable variability, 
and the question whether there is or is not an insulin 
effect and whether hexokinase extracts from diabetic 
animals differ from those from normal animals seems 
to depend on interpretations of the statistics of the 
analytical data. 3 

Insulin has been reported to increase the rate of 
transfer of phosphate across the cell membrane.'"® 
The experiments of Rothstein and Larrabee’’® suggest 
that the enzymes of yeast cells involved in the initial 
reaction of glucose metabolism are located on the cell 
surface and can metabolize substrate molecules in 
the surrounding medium. It is possible that hexoki- 
nase is located at the cell surface and that the transfer 
of glucose across the cell membrane and its phos- 
phorylation are the same process. 

There is good evidence that the hexokinase reaction 
is not the sole site at which insulin affects metabolism. 
There is a suggestion’*° that the formation of energy- 
rich phosphate bonds in oxidative phosphorylation is 
decreased in diabetes and restored to normal by the 
addition of insulin in vivo or in vitro. Since the 


mechanism for the production of energy-rich phos- 
phate bonds in oxidation is not understood the role 
of insulin is obscure. There is evidence that insulin 
increases the rate of synthesis of lipids and that 
diabetes is characterized by a severe loss of the ability 
to synthesize fatty acids. Stetten and Boxer’! showed 
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that the diabetic rat synthesized only about 5 per 
cent as much fatty acid from glucose as the normal 
rat. Lipogenesis from acetate, lactate and pyruvate is 
also depresseri in diabetes. The results from a number 
of experiments suggest that fatty-acid synthesis re- 
quires the simultaneous, unimpaired functioning of 
the glycolytic system, perhaps for the production and 
transfer of the energy necessary for synthesis. A 
similar explanation has been offered for the effects of 
insulin on protein synthesis observed.'*? 


Although the action of insulin on cell-free homog- 
enates or purified enzyme systems has not been proved 
tlie effects on the metabolism of intact cells in vitro 
are clear cut and reproducible. This suggested to 
Stadie that the intact cell is necessary for hormone 
action and that the interaction of hormones and 
enzymes will occur only when cellular morphology 
is unimpaired. The first step in the action of in- 
sulin on any enzyme system of an intact cell must 
be the entrance of the insulin into the cell and a 
molecular juxtaposition of the insulin and enzyme 
molecules. Stadie and his co-workers'** have shown 
that insulin does appear to be bound to a variety of 
tissues. If a section of rat diaphragm is dipped for as 
short a time as ten seconds into a medium containing 
insulin, removed and washed exhaustively before 
being incubated in a glucose medium it exhibits an 
acceleration of glucose metabolism comparable to a 
control piece of diaphragm incubated in glucose 
in addition to insulin. This was interpreted to mean 
that in the short exposure insulin had been attached 
to the muscle cells in some strongly bound form and 
in this form exerted its usual effect on glucose metab- 
olism. When insulin labeled with I'** or sulfated 
with H2S**O. was used Stadie and his associates’** 
found that the tissue actually concentrated insulin and 
at equilibrium contained more than the surrounding 
medium or blood. Muscle tissue was found to con- 
tain twice as much insulin as the incubation medium, 


_and leukocytes as much as 100 times more insulin 


than the surrounding blood. 


From these experiments the authors could estimate 
a quantitative relation between the amount of insulin 
bound and its biologic activity. This was found to be 
3.6 + 0.76 mg. of extra glycogen synthesized per 
gram of muscle per hour per microgm. of insulin 
bound. Or, more clearly, 1 mol of insulin caused the 
transformation of 13,000 mols of glucose to glycogen 
per minute above the amount so converted in the ab- 
sence of insulin. The biologic activity of the bound 
insulin was found to be the same whether the insulin 
was injected into the rat before it was killed or de- 
rived from a medium in vitro. The full significance 
of this phenomenon of insulin binding will be clear 
only when the chemical bonds and cell structures in- 
volved have been discovered. 

At one time Stadie believed, since tissues from 
animals previously injected with pituitary or adrenal 
hormones showed less insulin effect after momentary 
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exposure to insulin than comparable tissues from 
uninjected animals, that these hormones competed 
with insulin for a limited number of specific binding 
sites on the tissue. With the advent of isotopically 
labeled insulin it was found that the amount of 
insulin bound was the same in the two cases but that 
the insulin had less effect because of the contra-insulin 
action of the injected growth hormone or cortisone. 
Diaphragms from hypophysectomized rats do not bind 
any more insulin than those from normal rats, but 
the bound insulin has a much greater effect in increas- 
ing the conversion of glucose to glycogen than com- 
parable amounts of bound insulin in normal tissue. 


SUMMARY AND CONCLUSIONS 


This review has attempted to present some of the 
recent changes in concepts of the pathways of inter- 
mediary metabolism. An understanding of these 
pathways is fundamental to the rational treatment 
of metabolic disorders such as diabetes mellitus, per- 
nicious anemia, gout and arteriosclerosis. Advances in 
biochemistry in the past decade have done much to 
increase understanding of the intimate role of the 
vitamins and hormones in the body’s economy, the 
vitamins as coenzymes and the hormones as regula- 
tors, in some as yet undefined way, of specific enzyme 
systems. 

Although one of the objectives of research on in- 
termediary metabolism is to find ways of treating 
metabolic abnormalities, it is clear that discovery of 
the cause of the condition will not necessarily lead to 
a method of treatment. The cause of the metabolic 
disorder may be the lack of a hormone, as in diabetes, 
the lack of a coenzyme, as in pernicious anemia, or the 
lack of an enzyme. The first two types can be treated 
by proper replacement therapy, but the third cannot. 
Glycogeni-storage (von Gierke’s) disease, phenylke- 
tonuria, albinism, alcaptonuria and similar disorders 
have been shown to be due to the absence or hypo- 
function of some particular intracellular enzyme. 
However, there is no known way of introducing the 
missing enzyme into the cell protoplasm where it is 
needed even if pure samples of the required enzyme 

_were available. Indeed, even if one could do this, 
“the “cure” would be only temporary, for the evidence 
of the rapid turnover of cell proteins indicates that 
the added enzyme would shortly be broken down and 
not replaced. 

The study of the biochemistry of normal and ab- 
normal growth has led to increased understanding 
of the processes of protein synthesis, nucleic acid 
metabolism, chemical carcinogenesis, antimetabolites 
and so on, but the fundamental mechanism of growth 
and its control is still elusive. The mystery of why 
cells begin uncontrolled growth is equaled only by 
that .of why most tissues normally stop growing at 
some given time in development. 

The development of technics for separating cell 
fractions, combined with the refinement of histo- 
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chemical methods, has led to the realization that the 
cell has a metabolic as well as a histologic architecture. 
Certain enzymes and hence certain metabolic steps 
are localized in the mitochondria or the microsomes 
or elsewhere. 

Perhaps the most important recent advances in 
biochemistry have been made in the understanding of 
the release and utilization of energy from foodstuff 
molecules. It is clear that carbohydrates, fats and 
proteins are closely interrelated metabolically and that 
their ultimate oxidative pathway, via the Krebs tri- 
carboxylic acid cycle, is common to all three. In the 
course of these investigations much has been learned 
about the synthesis, transformation and utilization of 
energy-rich phosphate ester and thiol ester bonds. 
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MEDICAL INTELLIGENCE 


USE OF ERYTHROMYCIN 
IN DIPHTHERIA 


James F. Bute, Jr., M.D.* 


FALL RIVER, MASSACHUSETTS 


‘Te aim of treatment of diphtheria is neutraliza- 
tion of the toxin and elimination of bacteria from 
the throat. The purpose of this communication is to 
report on the rapid bactericidal activity of erythromy- 
cin and its usefulness in the treatment of clinical 
diphtheria. 

Diphtheria antitoxin, since its introduction about 
1895, has been strikingly effective in neutralizing the 


Gotan, Medics, Scheel; physician-in- 


ganisms were cleared from the nose and throat within 


exotoxin elaborated by Corynebacterium diphtheriae. 
However, toxin continues to be produced until the 
bacteria themselves cease to multiply. An effective 
agent that quickly eliminates the organisms from the 
nose and throat is greatly to be desired. 

All the available antibiotics, both locally and sys- 
temically, have some bactericidal effect on the or- 
ganisms. The bacteria persist in the throat an aver- 
age of thirty-three days in patients treated with anti- 
toxin alone. Penicillin, chlortetracycline and oxytetra-~ 
cycline eliminate the bacteria from the throat in three 
or four days. No observable difference in the clini- 
cal course was noted in acute cases treated with anti- 
toxin and penicillin and those treated with antitoxin 
alone.t 

The low incidence of acute diphtheria in this com- 
munity at present offers real difficulty in the evalua- 
tion of newer therapeutic agents. However, from 
April to November, 1953, erythromycint was admin- 
istered to 3 patients with acute pharyngeal diphtheria 
and to 1 diphtheria carrier. In all 4 patients the or- 
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twenty-four hours, and repeated cultures were nega- 
tive for C. diphtheriae during the period of hospitali- 
zation. Two patients with acute disease received anti- 
toxin in addition to erythromycin. The patient with 
the mild case and the diphtheria carrier were treated 
with erythromycin alone. The observation period after 
cessation of treatment varied from one to three weeks. 
Cultures were taken daily and planted on Loeffler’s 
medium. Virulence studies were performed on the 
original isolation culture, and all 4 patients were 
found to be harboring organisms that proved to be 
virulent on guinea-pig inoculation. Repeated urinaly- 
ses and morphologic examinations of the blood re- 
vealed no significant abnormality. 


CASE REPORTS 


Case 1. RS. (F.R.G.H.9499), a 50-year-old housewife, 
noticed a sore throat 3 days before admission to the hospital. 
On the day of admission throat cultures demonstrated C. 
diphtheriae. There was a typical patchy, grayish-white 
membrane over the uvula, pharynx and both tonsillar areas. 
She had been immunized against diphtheria about 20 years 
previously, She was given 1200 mg. of erythromycin daily 
in 3 divided doses for 5 days. Throat cultures were negative 
for C. diphtheriae on the day after the beginning of eryth- 
romycin therapy and continued negative during the re- 
— of the hospital stay, and for 7 days of follow-up 
study. 


Case 2. M.K. (F.R.G.H. 9496) ,* a 4-year-old boy, com- 
admissi On 


plained of a sore throat, on the day before on. 

admission he seemed a little better, but a heavy yellow 
membrane was noted over both tonsils. Cultures were = 
tive for C. diphtheriae. He had been immunized with diph- 
theria-tetanus-pertussis vaccine at the age of 6 months, and a 
booster dose had been administered at the age of 1 year. 
In the hospital he received 50,000 units of diphtheria anti- 
toxin on admission and an additional 60,000 units on the 
following day. He was given 600 mg. of erythromycin daily 
in 3 divided doses for 1 week. On the day after the start 
of erythromycin a throat cultures became persistently 
negative for C. diphtheriae, remaining so for an additional 


ays. 


Case 3. G. L. (F.R.G.H. 9465),* a 4-year-old girl, had a 
sore throat for 3 days before admission. On the morning of 
admission severe respiratory difficulty developed. The throat 
was edematous, and a dirty-gray membrane extended over 
both tonsillar areas and the uvula. There was a serosanguin- 
eous discharge from the left nostril, as well as enlarged and 
tender cervical lymph nodes bilaterally. She had never been 
immunized against diphtheria. A throat culture revealed 
C. diphtheriae. She was given 125,000 units of diphtheria 
antitoxin on arrival at the hospital. Because of inability to 
swallow an intravenous preparation of erythromycin was 
“obtained, and 500 mg. was administered daily in 2 doses for 
5 days. By this time she was able to swallow and the eryth- 
romycin was continued in a daily amount of 600 mg. by 
mouth for an additional 5 days. After the original positive 


*Referred through the. courtesy of Dr. John E. Manning, of Fall 
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throat culture all cultures were negative during the entire 
stay of I month in the hospital as well as the follow-up 
period of 3 weeks. 


Case 4. (F.R.G.H. 9466), a 9-year-old boy (the brother 
of Case 3), was admitted tc the hospital because of a positive 
throat culture for C. diphti «siae discovered during the course 
of an epidemiologic survey of the family. He had been 
immunized with diphtheria toxoid at the age of 5. Ex- 


‘amination of his throat revealed only diffuse redness. There 


was no membrane. Several more positive cultures for C. 
diphtheriae were obtained before treatment with erythro- 
mycin was started. He was then given 800 mg. of erythro- 
mycin daily by mouth in 4 divided doses for 6 days. Twenty- 
four hours after the beginning of this therapy, all cultures 
were negative for C. diphtheriae; cultures remained nega- 
tive during a 10-day follow-up study. 


DISCUSSION 


Three of these patients received the erythromycin 
by mouth. The fourth required intravenous admin- 
istration. This was given in an amount of 250 mg. 
twice daily until a total of 2.25 gm. had been given. 
Each 250-mg. dose was diluted in 250 cc. of physio- 
logic saline solution or in the same amount of 5 per 
cent glucose in water and given intravenously over 
a period of ninety minutes. An unexplained finding 
is the observation that when the glucose in water was 
used vomiting occurred, but there were no gastroin- 
testinal disturbances when the erythromycin was di- 
luted with 250 cc. of saline solution. The same vein 
was utilized over the five-day period without any 
evidence of phlebitis or thrombosis. Intermittent veni- 
punctures, rather than the use of an indwelling cath- 
eter, were decided on since it was thought that ex- 
cessive amounts of fluid would be required to main- 
tain patency of the catheter. As it was, moderate 
peripheral edema developed, presumably from the 
large amount of sodium chloride given. Within twen- 
ty-four hours throat cultures became negative for C. 
diphtheriae and remained so. In forty-eight hours 
marked lessening of toxicity was observed. 


CONCLUSIONS 


Erythromycin appears to be effective in rapidly 
clearing diphtheria organisms from the throat. 

In addition to its use in acute cases, it was helpful 
in eliminating diphtheria bacilli in 1 carrier. 

The availability of an intravenous preparation in- 
creases its usefulness in the very sick patient. 

Erythromycin is advocated as an adjunct and not 
as a substitute for antitoxin in acute diphtheria, 
465 Walnut Street 
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CASE 40271 


PRESENTATION OF CASE 


A seventy-year-old retired rubber worker entered 
the hospital because of pain in the right side of the 
chest. 

About three months previously severe pain on the 
right side of the chest that disappeared in one day 
developed. An x-ray examination was advised but 
was refused. Thereafter, the patient was entirely free 
of pain until four days before admission, when the 
pain recurred and persisted; it was pleuritic and in- 
volved the right lower part of the chest and the upper 
portion of the abdomen. For the past month and a 
half he had also had mild ankle swelling, for which 
he had been digitalized. The weight had decreased 
from 190 to 133 pounds during the previous year. 
There was no history of fever, cough, hemoptysis, 
expectoration or jaundice. 

Twelve years before admission he had had left-sided 
renal colic, and a stone was removed from the left 
ureter. A year later he had fallen down twenty steps 
and was unconscious for ten hours; however, x-ray 
examination did not reveal a fracture of the skull. 
Four years before admission episodes of dizziness, 
slight motor weakness and a positive Babinski sign 
on the right side had been diagnosed as cerebral 
thrombosis; the blood pressure was 180 systolic, 100 
diastolic. In the past year he had received electric- 
shock therapy for paranoid delusions and hypochon- 
driac complaints. For some years he had been drink- 
ing up to half a gallon of wine a day. 

Physical examination sevealed a chronically ill, thin 
man lying on his right side and breathing rapidly 
and shallowly. There was no cyanosis or jaundice. 
The neck veins were distended 4 cm. above the 
clavicles in the upright position. The right side of 
the chest was splinted, and over its lower half there 
were friction rubs, dullness and diminished breath 
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~ sounds and tactile fremitus. There were no rales. 


The left side of the chest was clear. The heart was 
slightly enlarged, and there was a Grade 2 systolie 
murmur at the apex. The liver edge was felt 2 fin- 
gerbreadths below the right costal margin and was 
slightly tender. The other abdominal organs were 
not palpable. There was + + edema of the legs, more 
noticeable on the left. The knee and ankle jerks were 
active and equal. The right plantar reflex was up- 
ward, and the left downward. 

The temperature was 98.6°F., the pulse 140, and 
the respirations 32. The blood pressure was 130 sys- 
tolic, 70 diastolic. 

The urine had a specific gravity of 1.020 and gave 
a ++ test for albumin; the sediment contained many 
red cells, 3 to 5 white cells and a rare granular cast 
per high-power field. Two subsequent urinalyses 
were negative except that one showed 5 red cells per 
high-power field in the sediment. A urine culture 
grew out rare colonies of Staphylococcus albus. The 
urinary urobilinogen was 1.5 Ehrlich units and, one 
week later, 0.39 Ehrlich units. Examination of the 
blood showed a hemoglobin of 14 gm. per 100 cc. 
and a white-cell count of 9000, with a normal dif- 
ferential. The prothrombin time was 13 seconds (nor- 
mal, 14 seconds). The serum bilirubin was 0.8 mg. 
direct, 1.6 mg. total, the nonprotein nitrogen 60 mg., 
the calcium 9.2 mg., the phosphorus 3.9 mg., the alka- 
line phosphatase 4.7 units, the total protein 6.2 gm., 
the albumin 2.8 gm., and the globulin 3.4 gm. per 100 
cc. Cephalin flocculation was +++ in twenty-four 
and forty-eight hours. One blood culture was negative. 
Stool examinations were repeatedly negative for blood, 
for ova and for parasites, and culture revealed no 
pathogenic organisms, An electrocardiogram dem- 
onstrated a normal sinus rhythm, low T waves in 
standard and limb leads and in Leads Va, Vs and 
Ve, and low R waves in Leads V: and V2 and in Leads 
Vi through Ve only RS complexes were recorded. 
The tracing was suggestive of a marked clockwise 
rotation of the heart. A roentgenogram of the chest 
disclosed fluid in the right pleural cavity up to the 
eighth interspace. On fluoroscopic examination the 
right leaf of the diaphragm was elevated and moved 
poorly; a rectangular area of density seen just abové™ 
it posteriorly had the appearance of atelectasis. A 
film of the abdomen revealed diffuse haziness, with 
possibly a small amount of fluid. The liver was large; 
the spleen was questionably so. In an intravenous 
pyelogram there was delayed and insufficient excre- 
tion from the kidneys. Sigmoidoscopic examination 
was negative. A chest tap yielded 25 cc. of clear, 
yellow-pink material containing 10,000 red cells and 
600 white cells per cubic millimeter, with a total 
protein of 1.6 gm. per 100 cc. and 100 cc. of grossly 
bloody fluid. Cytologic examination was unsatisfac- 
tory. 

The patient was treated with analgesics, digitoxin 
and Dicumarol. The temperature curve was per- 
sistently irregular, with elevations to 100°F. He con- 
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tinued to be weak and anorectic and lost 10 pounds 
_ of weight in one week. The liver was hard and in- 
creased in size, gradually extending to 10 cm. below 
the right costal margin. On the eleventh hospital day 
the same examiner was able to palpate a round, 
grapefruit-sized, smooth and firm mass in the right 
upper quadrant toward the midline that could not 
be separated from the liver. 

During the next two days several examiners be- 
lieved the mass had decreased in size. The patient’s 
condition remained unchanged and on the fifteenth 
hospital day an operation was performed. 


DIFFERENTIAL DIAGNOSIS 


Dr. Mytes P. Baxer*: This problem seems to 
center on the nature of the hepatic enlargement and 
particularly on the mass that appeared immediately 
before operation. In an elderly man who had been 
losing strength fast, the facts in the present illness 
that seem to me of most importance are precipitous 
weight loss over a period of a year, the development 
of ankle edema in six weeks and the acute pleuritic 
pain on the right side. The past history included two 
or three episodes that probably did not have much 
relation to the chief problem presented here—namely, 
the stone in the left ureter, the cerebral concussions 
and the cerebrovascular accident. The history of pos- 
sibly more than mild alcoholism and the suggestion 
that in the past year this seventy-year-old man had 
been behaving strangely may have had something to 
do with the present troubles. The important findings 
on physical examination were, besides the obvious, 
acute pain in the right side of the chest and splinting 
on that side, the distention of the neck veins, which 
in a thin person may not be of telling significance, 
the large or low and slightly tender liver and the 
edema. I doubt if the right plantar response had 
much to do with the present trouble. May we see 
the x-ray films? 

Dr. Joun F. Grssons: The chest films show the 
fluid in the right pleural cavity and an area of density 
behind the heart in the lateral projection that could 
be due to some degree of atelectasis. The heart is 
not particularly enlarged; there is no evidence of 
"pulmonary vascular congestion and nothing else ab- 
‘normal in the lungs. In a film of the abdomen the 
liver appears to be enlarged; the spleen cannot be 
outlined very well, but I do not think it is enlarged. 
I do not see any mass in the right upper quadrant 
or in the epigastrium. In a film of the pyelogram 
made twenty minutes after the injection of dye the 
collecting systems are only faintly visualized, indicat- 
ing some impairment of renal excretion. The kidneys 
are normal in size and shape, and again there is no 
evidence of an abnormal soft-tissue mass on these 


Dr. Baxer: The x-ray films exclude renal stone? 
Dr. Grssons: Yes. 
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Dr. Baker: They are not too decisive in excluding 
some obstruction to the left renal pelvis, 

Dr. Gresons: I think that is excluded because the 
collecting system is completely although faintly out- 
lined and is not dilated. There is some dye in the 
bladder by this time. 

Dr. Baker: And the right leaf of the diaphragm 
is certainly high. 

Dr. Grszons: Yes; it is. 

Dr. Baker: But not domed. 

Dr. Grssons: No; the entire roof of the diaphragm 
is elevated. 

failure? 

Dr. Gmsons: There is none that I can see. 

Dr. Baker: The absence of rales at the right base 
is perhaps a point to be taken as casting doubt on 


congestive heart failure as an important contributory 


factor in this man’s leg edema. There was no mention 
of whether he was orthopneic or continued to be 
dyspneic even when the pleuritic pain was relieved. 
The laboratory tests give us a certain amount of in- 
formation: the microscopic hematuria is a striking 
finding even though its presence was not confirmed 
except on one or two subsequent specimens. The 
patient was able to concentrate the urine to 1.020 so 
that some other factor, such as dehydration, may well 
have contributed to the one nonprotein nitrogen de- 
termination of 60 mg. per 100 cc. I doubt if I am , 
dealing with any renal lesion causing renal insufficien- 
cy. The absence of anemia is noteworthy. The liver- 
function tests showed the blood bilirubin and like- 
wise the alkaline phosphatase level to be slightly 
elevated. There was a definitely abnormal cephalin 
flocculation and an inversion of the albumin-globulin 
ratio that I think may have been important in this 
case. To go back to the heart for a moment, the 

ic evidence I take as important 
only because it was not typical of a chronic cor pul- 
monale. 

As far as this man’s progress in the ten or eleven 
days that he spent on the ward is concerned, I think 
the important development is the enlargement of the 
liver. The liver was definitely hard, and a mass in- 
separable from it had developed in the right epigas- 
trium. It seems to me that this course of events points 
to three conclusions: that congestive heart failure 
was not primarily the cause of the edema; that the 
large, somewhat tender liver was probably not a con- 
tributory factor to the acute right-sided chest pain; 
and that, more probably, some malignant process in- 
volved the liver. The development of acute right- 
sided pleuritic pain raises, of course, the old diagnostic 
questions of infection, infarction or cancer. I should 
think that, because of its suddenness of onset and the 
absence of other signs of infection and with the 
warning signal three months before admission, pul- 
monary embolization, infarction and subsequently ac- 
cumulation of bloody fluid were highly likely as a 
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complication of some other disease that involved the 
liver. 

What are the possibilities of diagnosis in a man of 
seventy, who was too sick to have an x-ray examina- 
tion of the gastrointestinal tract to exclude a pri- 
mary focus for a malignant lesion? Several stools were 
tested for occult blood, and none were positive, so 
that one turns from the possibility of cancer of the 
stomach or colon to cancer of the pancreas or pri- 
mary hepatoma associated with latent cirrhosis of the 
liver. We know that with cancer of the body of the 
pancreas thromboembolic disease is not uncommon 
and is often a predominant factor symptomatically 
speaking. That the patient was only barely jaun- 
diced is not a factor against cancer of the pancreas 
with metastases to the liver; probably 75 per cent of 
patients with cancer of the body and tail of the 
pancreas are not jaundiced. The absence of pain in 
the upper part of the abdomen is certainly unusual 
if he had cancer of the pancreas, The same reserva- 
tion holds for the possibility that the enlarging liver 
was due to hepatoma. Most of those patients also 
have pain in the upper part of the abdomen. One bit 
of data given in the laboratory tests is in favor of a 
latent cirrhosis of the liver—the inverted albumin- 
globulin ratio. That, I think, would be unexpected 
in a man who had simply been malnourished during 
the last few months of his life. The last patient that 
I saw with cancer of the body of the pancreas, with 
liver metastases, had a slightly low serum albumin but 

mo increase in the serum globulin during the last 
month; in fact the albumin-globulin ratio was just 
exactly the reverse of this man’s. The hematuria 
probably had nothing to do with this man’s death, 
and I doubt that, if he had a malignant lesion, it in- 
volved the kidneys. Perhaps the hematuria was not 
explained at all. The edema of the ankles before 
admission was probably due either to the combination 
of low serum albumin and impending congestive heart 
failure or to retroperitoneal cancer. 
" My first choices, then, for the explanation of this 
man’s rapidly enlarging liver and precipitous downhill 
course are hepatoma superimposed on cirrhosis of the 
liver, and pulmonary embolization and infarction. I 
doubt if any evidence of heart disease, besides an 
aging heart, and any explanation of the hematuria 
were found. My second choice is cancer of the pan- 
creas, with extensive liver metastases and possibly a 
hemorrhage into the liver as an explanation for the 
developing mass. I assume that the operation was a 
liver biopsy, which I have found useful in making the 
diagnosis of metastatic cancer of the liver without the 
necessity of exploration. 

Dr. Daniex S. Exxis: When I saw this patient I 
was disturbed by the sudden appearance of the grape- 
fruit-sized mass in a period of forty-eight hours. I 
believed that if this observation was correct a large 
hematoma of the liver had to be considered, 
possibly secondary to infarction of the liver or second- 
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ary to bleeding in a necrotic tumor. If one could 
discount the statement that the mass had appeared. 
suddenly, I believed, as Dr. Baker did, that the most” 
likely diagnosis was cirrhosis, with superimposed hepa- 
toma of the liver. I thought that the patient should 
be biopsied and did do a liver biopsy on him. 

Dr. Epwarp F. Brann: Did Dr. Ellis think the 
lung lesion was an ordinary infarct, or did he think 
it was a tumor infarct? 

Dr. Exuis: I apparently did not commit myself 
about the lung lesion. When I saw the x-ray film a 
minute ago I wondered if it was not tumor, Dr. 
Gibbons did not give it much consideration so that 
I have talked myself into agreeing with Dr. Baker 
that it was infarction rather than tumor. 


CLINICAL DIAGNOSIS 


?Hematoma of liver, secondary to infarction of 
tumor. 
?Hepatoma superimposed on cirrhosis. 


Dr. My es P. BAKER’s DIAGNOSIS 
Hepatoma, with superimposed cirrhosis of liver. 
ANATOMICAL DIAGNOSIS 
Hepatoma. 


PATHOLOGICAL DISCUSSION 


Dr. WINFIELD S. Morcan: Dr. Baker was correct 
on both counts: the operation was a needle biopsy of 
the mass in the right epigastrium, and this showed 
a hepatoma consisting of large cells arranged in 
columns and solid masses resembling the parenchyma- 
tous cells of the liver. Unfortunately, no non-neo- 
plastic liver parenchyma was included in the specimen 
so we have no clear idea of the exact nature of any 
underlying hepatic disease. 

Dr. Ettis: Do you know what was present in the 
lung? 

Dr. Morcan: No; we do not. The patient died 
within a few days of the biopsy, but unfortunately no 
autopsy was permitted. 

Dr. Baker: Is it not true that distant metastases ™ 
in hepatoma are decidedly unusual? Is that not inh 
favor of thromboembolic disease? 

Dr. Morcan: I am afraid we shall never know the 
nature of the pulmonary lesion, Dr. Baker. Although 
it is true that we do not see metastases from a 
hepatoma as widespread as those from other car- 
cinomas, the most common site of metastasis is the 
lung, and we have seen metastases to the spine. 


CASE 40272 
PRESENTATION OF CASE 


An eighty-year-old Italian widow was referred to 
the hospital because of pain in the flank. | 
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The patient was unable to speak English, but a 
history was supplied by her relatives. She had been 
in fairly good health until two days before admis- 
sion, when she began to refuse food and drink. On 
the next day she complained of severe costovertebral- 
angle pain on the left, and that night she noted gross 
hematuria. The pain persisted unabated from the 
time of onset to admission to the hospital. She had 
not had any nausea or vomiting, except on the evening 
before admission after she had taken some castor oil. 
There had never been any chest pain, chills or fever. 
She had been constipated for many years, but had 
had no diarrhea, melena or bleeding. She had had 
nocturia for many years, but no burning on urination. 
No gross hematuria had ever been noted until the 
present episode. 

The patient had been under the care of her family 
physician for six months before admission because 
of nightly paroxysmal dyspnea, exertional dyspnea 
and palpitations, and had been taking digitoxin and 
vitamins. Nineteen years before admission she had 
allegedly received irradiation of the uterus, but no 
further details were known concerning this. 

Physical examination revealed an apprehensive, 
rather emaciated, chronically ill looking woman. She 
had a frequent, dry cough and audible expiratory 
wheezes. The neck veins were distended up to 7 cm. 
when the patient sat in a 90° position. There was a 
moderate dorsal kyphosis, The percussion note of the 
chest was resonant. There were fine, moist inspiratory 
rales and expiratory wheezes throughout the lower 
half of each side of the chest. The apical impulse 
was diffuse in the midaxillary line. There was a 
harsh, Grade 3 apical systolic murmur. The pulmonic 
second sound was louder than the aortic. The abdo- 
men was moderately distended and tympanitic. An 
occasional tinkle was heard on auscultation. There 
was slight tenderness in the left costovertebral angle 
and left flank. Liver dullness was percussed 7 cm. 
below the right costal arch, but the edge was not felt. 
There was a large cystocele and rectocele. The cer- 
vix was absent. No masses were felt in the pelvis. 
There was + +++ pitting edema of both ankles. 

The temperature was 99°F., the pulse 90 and regu- 
lar, and the respirations 28. The blood pressure was 
170 systolic, 90 diastolic. 

The urine had a specific gravity of 1.020, with a 
trace of albumin, and the sediment contained 50 to 100 
white cells and 20 to 50 red cells per high-power 
field. A urine culture disclosed rare colonies of Esch- 
ertchia coli; no organisms were seen on the smear. 
Examination of the blood demonstrated a hemoglobin 
of 12 gm. per 100 cc. and a white-cell count of 22,800, 


with 92 per cent neutrophils. The total protein was 6.5 — 


gm. with an albumin-globulin ratio of 1.8. The so- 
dium was 136 milliequiv, the potassium 3.0 milli- 
equiv., the chloride 87 milliequiv. and the carbon 
dioxide 36 milliequiv. per liter. The nonprotein ni- 
trogen was 44 mg. per 100 cc. The prothrombin 
time was 14 seconds (normal, 13 seconds). An elec- 
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trocardiogram showed a PR interval of 0.16 second 
and a ORS interval of 0.07 second. The rate was 96. 
There was a sinus rhythm, with atrial and ventricular 
premature systoles. The R waves were tall in Leads 
1, aVL, Vs, Vs and Ve and the T waves inverted 
in Leads 1, aVL, Vs and Ve. An x-ray film of the 
chest revealed enlarged hilar shadows and engorge- 
ment of the pulmonary vessels. The heart was en- 
larged, chiefly in the region of the left ventricle. The 
cardiothoracic ratio was 15.5:24.5. The aorta was 
tortuous, and the arch calcified. A plain film of the 
abdomen suggested the presence of fluid, although 
this was not definite. The right kidney appeared to 
be of normal size, shape and position. The left kid- 


Fioure 1. 


ney was not well visualized. No calculi were seen. 
An intravenous pyelogram disclosed normal calyxes, 
pelvis and ureter; the dye was promptly excreted from 


‘the right kidney in satisfactory concentration. The 


right kidney was of normal size and shape, although 
slightly lower than usual. The left kidney was not 
seen. The bladder was not satisfactorily visualized be- 
cause the dye was diluted by urine, which filled the 
bladder from the beginning of the examination. Cysto- 
scopic examination demonstrated slight chronic cys- 
titis. A left retrograde pyelogram indicated a normal 
left ureter, which entered a dilated pelvis (Fig. 1). 
The kidney was rotated on its axis and showed marked 
hydronephrosis. A smooth area was noted on the in- 
ferior and lateral calyxes and was interpreted as 
“questionable pressure effect.” The lower calyx ap- 
peared blunted. The upper outer calyx failed to fill. 
No definite masses were seen although there was a 
suggestion of a mass encroaching on the renal pelvis. 
Culture of the urine from the left kidney revealed no 
growth. A barium-enema examination disclosed mul- 
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tiple small diverticula in the rectosigmoid and was 
otherwise negative. 

During the next seven days the patient was treated 
with a cardiac regimen. She showed much improve- 
ment, with amelioration of dyspnea, clearing of the 
lungs and peripheral edema. On the eighth hospital 
day pain in the left flank and over the left precordium 
followed withdrawal of blood from the arm and lasted 
for five minutes. There was no nausea or vomiting 
although she was allegedly cyanotic during the epi- 
sode. She stated that she had had similar pains in 
the past after exacerbations of the flank pain. The 
blood pressure was 140 systolic, 80 diastolic, the pulse 
90, and the respirations 24. Examination of the heart 
was unchanged. A few fine rales were heard in the 
lung bases. Examination of the abdomen showed a 
“greatly enlarged, freely movable, smooth left kid- 
ney.” The legs were nontender. An electrocardio- 
gram revealed no significant changes from the previ- 
ous tracing. The patient was able to be ambulatory 
two days later, and continued to improve, On the 
sixteenth hospital day an operation was performed. 


DIFFERENTIAL DIAGNOSIS 


Dr. Water S. Kerr, Jr.*: Dr. Gibbons, may we 
see the films? 

Dr. Joun F. Grssons: There are two sets of chest 
films, the first made on admission and the others three 
days later. Initially, there was enlargement of the 
heart primarily in the region of the left ventricle, 
some evidence of engorgement of the main pulmonary 
vascular channels and a picture quite consistent with 
a moderate amount of cardiac decompensation. In 
three days the congestion has cleared pretty well al- 
‘though the heart is still enlarged and the aorta is 
quite tortuous and sclerotic. The intravenous pyelo- 
gram discloses that the right kidney functions well, 
and its collecting system looks normal. On the left no 
intravenous dye is seen up to forty minutes after in- 
jection, when the examination was terminated, In 
the films of the abdomen taken after this examination 
there is a soft-tissue density in the left side of the ab- 
domen adjacent to the midlumbar spine that one can 
see through the gas-filled stomach. The left kidney, 
however, cannot be clearly outlined — it cannot be 
outlined completely on any of the films. The barium- 
enema study shows that the colon is not displaced by 
anything in the lower abdomen; there are a few di- 
verticula in the sigmoid. — 

Dr. Kerr: Do you see any evidence of an aneurysm 
either of the aorta or of the renal arteries? 

Dr. Gmsons: I see nothing that makes me sus- 
pect an aneurysmal mass. The retrograde pyelogram 
gives us more information. There is hydronephrosis 
on the left side, with dilatation of the renal pelvis and 
calyceal structures, and the axis of the kidney is 
changed so that it lies apparently with its medial por- 
tion closer than usual to the spine (Fig. 1). The soft- 


*Assistant urologist, Massachusetts General Hospital. 


July 8, 1954 


tissue mass that I pointed out before, which one sees 
through the gas-filled stomach, seems to be in the 
position that the upper pole of the kidney would no“ 
mally occupy, and there is a second density tha‘ is 
made up primarily of the dilated renal pelvis and the 
ureter, which now has to take a course at right angles 
to its lower portion because of the rotation of the kid- 
neys in the vertical axis and also the rotation in the 
other axis, 7 

Dr. Kerr: What axis is that? 

Dr. Grszons: There is a rotation outward of the 
upper pole and also a rotation internally on the verti- 
cal axis so that the renal pelvis comes to lie in a plane 
toward the middle of the abdomen more than the 
right renal pelvis. 

Dr. Kerr: Do you think that the pelvis is pushed 
toward the posterior wall or anteriorly? 

Dr. Grssons: I should think it is pushed anteriorly, 
The calyxes of the upper pole do not seem to be filled 
out, and there seems to be a flat indentation on the 
collecting system in this area; an oblique film shows 
for the first time what may be the upper pole of the 
kidney. There is a shadow that is roughly ovoid whose 
upper pole is at least 6 cm. above the filled part of 
the collecting system. 

Dr. Kerr: What is the relation of that to the mass? 

Dr. Grssons: As far as I can tell, the abnormal | 
density in the region of the left kidney is connected 
to the kidney. I cannot separate the soft-tissue mass 
from the mass that I think is kidney shadow. 

Dr. Kerr: Where is this fleck of calcium? 

Dr. Grssons: This calcification may be in the 
upper pole of the kidney, or it could be in the wall of 
the aorta. 

i be This is a left oblique view? 

IBBONS: Yes; the lower ureter is apparen 
of normal caliber. 

Dr. Kerr: This eighty-year-old woman had a per- 
plexing history of hematuria and sudden onset of se- 
vere pain in the left flank. I shall start with the state 
of the heart, about which I have been straightened 
out by my medical friends. Obviously, from the clini- 
cal picture of dilated neck veins, large liver and ankle 
edema and the x-ray examination of the chest, she “™ 
had some failure both of the right and of the left side” 
of the heart. 

The second subject to deal with is the alkalosis; 
the carbon dioxide was 36 milliequiv. per liter, and it 
is difficult for me to explain this, unless the patient 
vomited more than was stated in the protocol. 

The absence of the cervix I can quickly dismiss. 
She received irradiation to the uterus nineteen years 
before admission; no other mention was made of that. 

The urinary infection was apparently limited to the 
bladder, for the urine collected from the bladder grew 
Esch. coli on culture, and that from the left kidney 
was sterile. In view of this negative culture infection 
of the left kidney as a cause of the elevated white- 
cell count can be ruled out. | 


/ 
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The cause of the flank pain and hematuria in a 


* patient with a white-cell count of 22,800, no fever 


and no chills and a hemoglobin of 12 gm. per 100 
cc. is certainly perplexing. The nausea and vomiting 
are not unusual in cases of ureteral obstruction, and 
I assume that they were due to the difficulty in the 
left kidney rather than to an upset in the gastroin- 
testinal tract itself. Although the protocol does not 
state whether blood was ever seen coming from the 
left ureter on cystoscopic examination I shall assume, 
since the pain in the left flank and the gross hematuria 
started at the same time, that the bleeding was from 
the left kidney rather than from the cystitis or from 
the other kidney. 

The x-ray films are not as helpful as I had antic- 
ipated. From the description in the protocol I had 
expected to see a greater degree of hydronephrosis 
than is present. The right kidney appears to be of 
normal size and therefore was probably doing a nor- 
mal amount of work. If the left kidney were only a 
hydronephrotic sac, one would expect to see a hyper- 
trophied right kidney. The causes of hydronephrosis 
in people of this age can be as varied as those at any 
other age. One of the commonest causes is obstruc- 
tion resulting from stones. She did not have stones 
unless they were uric acid stones that did not show up 
in the x-ray films. There may have been a congenital 
defect of the ureteropelvic region. The lower ureter 
seemed to be normal; therefore, whatever was caus- 
ing the hydronephrosis was primarily in the region of 
the ureteropelvic junction. Ordinarily, a congeniial 
defect with hydronephrosis comes to the attention of 
the patient and the physician long before the age of 
eighty. This is not always so, however, for I have 
operated on a seventy-four-year-old woman and found 
400 cc. of urine in the kidney pelvis because of a 
congenital abnormality. Another possible cause of hy- 
dronephrosis is a tumor of the kidney pelvis. Sev- 
eral years ago I operated on a seventy-eight-year-old 
woman with a squamous-cell carcinoma of the uretero- 
pelvic junction that had resulted in a hydronephrotic 
sac containing 1000 cc. Another possibility is extrinsic 
pressure either trom enlarged metastatic lymph nodes 

or from some pelvic organ such as the ovary or uterus. 
“ Certainly, the most likely cause of hematuria is a 
tumor, either a hypernephroma or possibly a papillary 
or epidermoid tumor of the kidney pelvis. All these 
tumors can metastasize to lymph nodes in the region 
of the kidney pelvis and can cause pressure defects in 
the pelvis and may explain the suggestion of encroach- 
ment on the renal pelvis mentioned in the protocol. 

Before seeing these films I was convinced that the 
patient had a hemorrhage from the cortex of the kid- 
ney that had bled into and broken through the cap- 
sule of the kidney, resulting in bleeding into the peri- 
renal fat. That would explain the high white-cell 
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count without fever, the rotation of the kidney and 
the sudden onset of severe pain, which is often ac- 
companied by nausea and vomiting. Of course, other 
retroperitoneal organs or tumors can bleed and give 
this same picture. The mass in the upper pole of the 
left kidney as described by Dr. Gibbons was probably 
a tumor with hemorrhage into the perirenal tissues. 
I suppose the operation was an exploration of the 
kidney. I think I should have done an aortogram 
first. 

Dr. Joun A. Matcotm: On the service we thought 
that the patient probably had a tumor and was in 
danger of having another massive hemorrhage. In 
addition we believed that the attacks of renal colic 
on the basis of the blood clots were probably a pre- 
cipitating factor in the anginal attacks and therefore 
something that should be eliminated. About an aorto- 
gram, we thought that if we pushed in a needle we 
might detach an arteriosclerotic plaque, which might 
stop at the aortic bifurcation. Thus, we considered 
this procedure about equal in risk to an exploratory 
operation. We gave her a long time to recover medi- 
cally from the congestive heart failure and awaited 
the word of the medical service before we undertook 
the operation. She did particularly well. 


CLINICAL DIAGNOSIS 
Renal tumor. 


Dr. WALTER S. KERR, JR.'S DIAGNOSIS 
Tumor of kidney, with bleeding into perirenal tissue. 


ANATOMICAL DIAGNOSIS 


Renal-cell carcinoma, lower pole, and cortical cyst, 
upper pole, left kidney. 


PATHOLOGICAL DISCUSSION 


Dr. Davin Kaun: The removed kidney was en- 
larged, weighing 320 gm. The inferior three fourths 
was replaced by tumor, scattered throughout which 
there were multiple areas of hemorrhage and necrosis; 
I think that probably the necrosis was responsible for 
the raised white-cell count. Microscopical examina- 
tion showed this to be a renal-cell carcinoma. The 
tumor had not broken through the capsule, and no 
definite hydronephrosis could be recognized in the re- 
moved kidney. The tumor had not invaded the renal 
vein, and the portion of the artery accompanying the 
kidney was normal. Occupying the superior third of 
the kidney was a large simple cyst, which probably ex- 
plains the bizarre picture observed on the retrograde 
pyeclogram. When the patient was seen four months 
after the operation, me was well and without com- 
plana. 
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QUEEN’S OF CANADA 


Two years ago note was made in the Journal of the 
hundredth anniversary of the Faculty of Medicine of 
Laval University under its present organization, for 
in 1852, when Laval received its royal charter, it 
also acquired the four-year-old Quebec School of 
Medicine. This year, with the centennial observance 
of the founding of Queen’s Medical College in Kings- 
ton, the fourth of Canada’s fifteen medical schools 
has reached the century mark. 

Some of the story of Queen’s is given in the special 
centenary issue of the Canadian Medical Association 
Journal for March, an issue contributed largely by the 
members of Queen’s Medical Faculty and containing 
a leading guest editorial by Austin Smith, editor of the 
Journal of the American Medical Association and one 


_ of Queen’s distinguished graduates. 


On October 16, 1841,—quite unconscious of the fact 
that on this date, five years later, the use of ether 
would be first publicly demonstrated at the Massa- 
chusetts General Hospital,—the youthful Victoria, be- 
ginning the fifth year of her reign, issued the charter 
that established Queen’s University at Kingston. 
Kingston was then little more than a military outpost 
in the colony of Upper Canada, but it was situated 
at the strategic point on Lake Ontario where the St. 
Lawrence River begins its outflow and the Rideau 
Canal system joins the two. This, the St. Lawrence 
seaway project of that day, was designed by Welling- 
ton to afford communication with Montreal via Bye- 
town (now Ottawa). The present university campus 
was purchased in 1853, and early in the following 
year plans were made for the opening of a faculty of 
medicine in the fall. 

The officers of instruction in the Faculty of Medi- 
cine of Queen’s now consist of 38 full-time and 138 
part-time teachers of medicine and the medical sci- 
ences. Clinical instruction is given in the hospitals 
of Kingston and Ottawa. A six-year course leads 
to the degree of M.D., C.M., and graduate courses 
lead to the degrees of M.Sc. (Med.), and Ph.D., and 
certification in the various specialties. Some 400 
matriculants from Canada and other parts of the_ 


Commonwealth and the United States comprise the ..* 


student body. 

The governments of both the Dominion of Canada 
and the Province of Ontario contribute to the support 
of Queen’s University, and in 1953 the 2000 gradu- 
ates of the Faculty of Medicine donated approximate- 
ly $75,000 to their own school. Casual students of 
heraldry will be interested in the reproduction on the 
cover of the special Queen’s issue of the Canadian 
Medical Association Journal of the Armorial Ensigns 
of the University, granted on August 31, 1953, by the 
Kings of Arms of Queen Elizabeth the Second. 

The New England Journal of Medicine takes the 
occasion of extending its own felicitations to the Fac- 
ulty of Medicine of Queen’s University in this memo- 
rable year of its history. 
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RELATIVE SIGNIFICANCE 


MEDICAL science is committed to accurate measure- 
ments and the reporting of these measurements in 
figures that are mean‘agful. However, the unit that 
is frequently used for reporting various clinical ob- 
servations is not necessarily the one most significant. 
It behooves every scientist to appreciate the accuracy 
of his measurements and to record the results in ap- 
propriate figures. 

How many physicians believe that the blood pres- 
sure recorded as 120 systolic, 75’ diastolic, is accurate 
to the last millimeter? It has been demonstrated that 
the recording of the blood pressure within 5 mm. is 
as accurate as one can hope for. When one considers 
the fluctuations of blood pressure from one minute to 
the next it is frequently impossible to obtain two 
readings that agree within 10 mm. of mercury. Would 
it not, therefore, be more reasonable to report blood 
pressure in centimeters of mercury? The physician 
can be quite certain of the pressure in centimeters, 
and such reporting would eliminate guesswork re- 
garding the last millimeter. The reporting of blood 
pressure in centimeters of mercury has been in prac- 
tice in other countries—France, Greece and Mexico--- 
for many years. 

The recording of the blood pressure in centimeters 
would also help to de-emphasize minor pressure 
changes, particularly in the hypertensive patient, since 
a change of 2.5 cm. does not sound nearly so impres- 
sive as a change of 25 mm. The use of smaller and 
more significant figures would also have a less dam- 
aging effect on the patient’s morale, when he learns 
that his blood pressure is 20 rather than 200, 

Another measurement *hat is frequently carried out 
clinically and reported in millimeters is the venous 
pressure. It should be evident to any person who 
takes venous pressure that the correction factor alone 
of 50 mm. of water, more or less, is necessary for the 
estimation of the distance from the angle of Louis to 
the right atrium. It would therefore be much more 
appropriate to report such measurements in centi- 
meters rather than millimeters. The same statement 
could apply equally well to cerebrospinal-fluid pres- 


Sure, 


A plea, therefore, is made for the reporting of ob- 
servations in units about which the physician can be 
certain. The folly of attempting to quantitate observa- 
tions that are not subject to accurate measurement is 
quite obvious. 


DEATH IN THE ICEBOX 


Onty recently has there come full realization of 
the hazards of the discarded refrigerator, which, al- 
ways a menace, has become one of increasing im- 
portance ever since the electric refrigerator began to 
replace the old-fashioned icebox. The very nature 
of its function—to provide a hermetically sealed and 
insulated cabinet— and the ingenious absolutism of 
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its one-way latch make it as perfect a deathtrap as 
if it had been designed for the purpose. 

In very recent years, convinced at last of society’s 
responsibility in the matter, laws are being considered 
and passed requiring the removal of latches or doors 
from unused or discarded refrigerators before they 
are left where the adventurous young can enter them. 
To facilitate such protective legislation the Refrigera- 
tion Service Engineers Society has drafted the follow- 
ing model law, here reprinted from Safety Education 
Data Sheet No, 62, issued by the National Safety 
Council: 


Anyone who abandons, discards, stores or keeps in any 
place accessible to children, or who, as the owner, lessee, 
or manager, permits to remain on his premises under his 
control, a refrigerator, icebox, freezer cabinet or similar 
container, of a capacity of one and one-half cubic feet 
or more, which is no longer used for refrigeration p 
without the attached doors, hinges, lids or aces balae 
removed, is guilty of a misdemeanor and shall be pun- 
i by fine of not more than Fifty ($50) Dollars, or by 
imprisonment for not more than thirty (30) days or both. 
The question remains, however, whether a punitive 

law can take the place of educational enlightenment. 
The same data sheet supplies certain interesting 
and arresting statistics on this totally unnecessary men- 
ace, and gives other information of value. For the 
years prior to 1948 this information is incomplete; 
apparently, the problem began to assume major pro- 
portions after the war when the electric-refrigerator 
industry swung back into full production and the 
number of discarded boxes sharply increased. 
According to statistics now available, in the six 
years from 1948 to 1953, inclusive, 1 to 5 children in 
each of nearly 50 incidents have been trapped in an- 
cient but air-tight refrigerators. Fifty-nine boys and 20 
girls, ranging in age from two to twelve years, have 
thus had their lives literally snuffed out from lack of 
oxygen. It is significant that the number of fatalities in 
1953 was double that in 1952, with the average num- 
ber of deaths per incident increasing, Thus in 1953, 12 
children died in 4 such accidents, in 1 case 5 children 
from a single family being the victims. The magni- 
tude of the problem is further indicated by the esti- 
mate of more than 50,000,000 refrigerators and other 
air-tight cabinets in use at the present time and their 
replacement at the rate of 2,000,000 to 3,000,000 a 


year. 

It all adds up to the fact that “there are both more 
and more inviting discarded refrigerators and freezers 
for children to crawl into today” and the responsibility 
for taking the spring out of the trap belongs to the 
community and the individuals who comprise it. This 
means seeing that the latch-stop at least and prefer- 
ably the entire door is removed from any refrigerator 
large enough for a small child to crawl into, before 
it is stored or abandoned. Other more or less effective 
methods of rendering the trap relatively harmless are 
removing the door gasket and drilling holes into the 
interior, storing the refrigerator with the door against 
the wall and wiring the door shut or padlocking it. 


80 NOTICES 


BLOOD SALVAGE 


ATTENTION is directed to a notice published in the 
Massachusetts Medical Society column of the current 
issue of the Journal regarding the salvage of serum 
albumin and plasma from the unused quantities of 
human blood that have been collected primarily for 
transfusion purposes. Obviously, more blood must be 
collected and on hand at the various blood banks in 
the Commonwealth than there may be immediate use 
for at any time, which means always a constant 
stream of outdated blood that must be removed from 
the stock piles available for whole-blood transfusion. 

This outdated blood amounts to some 15 per cent 
of the total 150,000 to 155,000 pints collected, which 
can and should be but unfortunately is not regularly 
returned to the Red Cross Center for processing into 
stable plasma fractions, or saved for plasma extrac- 
tion for fluid therapy. The annual waste actually is 
estimated to reach the appalling quantity of 10,000 
to 15,000 pints. 

Conscious of the situation and of the possibility of 
correcting it, as has been done during the last five 
years in Michigan, a plasma-salvage subcommittee 
of the Committee for Supervision of the Red Cross 
Blood has been organized to develop a 
program for collecting all unused blood and directing 
it into the useful channels available. Blood voluntar- 
ily shed is a symbol of sacrifice; 7 ee 
of indifference to sacrifice. 


The attention of readers is directed to a con- 
tinuation, in to-day’s Journal, of Dr. Haskell’s 
views on the vital endowment of nerves. 

Boston M. &S. J., July 12, 1854 


HUMAN SERUM ALBUMIN AND 
PLASMA SALVAGE 


The following statement on outdated blood is pre- 
sented for the information of fellows of the Society: 


About 140,000 blood transfusions are given annually 
in Massachusetts hospitals, according to statistics gathered 
recently by the Massachusetts Medical Society’s Commit- 
tee for Supervision of the Red Cross Blood Program. This 
rg oi re of whole blood is obtained through activities 

pital blood banks and from the Red Cross by volun- 
teer donations, each source providing about half the total. 
The Committee has also ascertained that the number of 
bloods collected by the yer ace and Red Cross blood 


banks exceed the num 
An excess is inevitable in an rogram, but 


the fate of the excess blood af 
blood has had the concerted attention the Committee. 
Some of the outdated blood is returned to the Red Cross 
Center, which provides for further processing into stable 

ions. In some banks plasma is drawn 
outdated bloods and used as such in fluid therapy. 
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Most of the outdated blood, however, seems 5,000 pints of. 
an annual estimated waste of 10,000 to to 15,000 pints of + 
blood. 


A plasma-salvage subcommittee (Dr. William Freeman, 
chairman, and Drs. a J. Banton and Johannes Ipsen, 
Jr., members) has therefore been established and is now 
embarking on a program to collect the scattered pints of 
unused blood from all over the State, so that it may be 

rocessed into serum albumin and other useful plasma 
ctions. 

Outdated — blood from blood supplied e Red 

should, itherto, be returned to the ed Cree 
Center. The labeling of the bottles will leave no doubt 
of the origin of the blood. Outdated blood from hospital 
blood banks should be sent directly to the Division of 
Biologic Laboratories, 375 South Street, Forest Hills, Bos- 
ton 30, Massachusetts, preferably as single or pooled units 
of plasma. 
albumin will be returned to hospitals in pro propor- 
tion to the amount of plasma or outdated blood that is re- 
ceiv the Institute. The plasma from 10 nse of 
blood yield 100 cc. of 25 cent low-salt in 
the commercial price of which is about $60. 
Albumin can - plasma in most patients with low 
rotein, and is superior to plasma in patients with 
hypoalbuminemia _It is free of the virus of serum hepatiti 
of is a serious obstacle to the use 
plasma. Albumin is also free of iso-agglutinins so that 
there is no problem of incompatibility. It is therefore use- 
ful in the emergency treatment of oligemic shock. 

In the use of human serum albumin it-should be noted 
that a 100-cc. vial represents the osmotic — equiva- 
lent of approximately 500 cc., or 2 units, of human plasma. 
Dilution at least fivefold in saline solution or glucose is 
necessary before intravenous administration because of its 
osmotic strength. 

A similar plasma-salvage ig. ad has worked satisfac- 
torily for the past five years in Michigan, where the State 
Laboratories in Lansing annually collect plasma from 
some 15,000 pints of rn Ee blood and return albumin 

to 70 hospital tal blood banks. Massachusetts is the only 
other state in the nation that is fortunate enough to possess 
a state-owned blood fractionation laboratory that can offer 
free return of albumin to hospitals. The hospital blood 
banks and physicians in M usetts should utilize these 
facilities to eliminate the e of outdated human blood 
and to make available an efficient and costly therapeutic 
agent in the form of human serum albumin. 


Mark Fatcon Lesszgs, M.D. 
Chairman 
Committee for Supervision of the Red Cross Blood Program 


NOTICES 
SOCIETY MEETINGS AND CONFERENCES 


pvas 12-Avoust 23. Consultation Clinics 
tts. 1054, issue of June 17. 
nal of Surgeons. Meet-._ 


26. 
26-31. Congress ol and Obstetrics. 
“ia Pan-American Congress of Pediatrics. Page 850, issue 
Avatsr 17-20. Argentine Congress of Thoracic Surgery. Page 708, 


SzpremBer International Poliomyelitis Congress. Page 399, is- 
sue of March 4 


6-11. University of Illinois College of Medicine. Annual 
Assembly in 1092, issue of June 

7-10. ineteenth Annual. Co of the "United States 
oad i of the International of Surgeons. Page 


12. 


Ry ae American Association of Blood Banks. Page 968, 
cermaae, 16-18. American Heart Association. Annual Scientific Ses- 


W: 
England Pediatric Society. Page 968, issue of 


of June 24. 
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